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Abstract 
  
The overall aim of this thesis was to develop a program of research that 
investigated psychosocial, behaviour change, and behavioural pathways for the 
prevention of excessive gestational weight gain (GWG). The steps to achieving 
this overall aim were twofold: (1) to develop and test a conceptual model of 
psychosocial, behaviour change, and behavioural pathways leading to excessive 
GWG; and (2) to evaluate the success of an intervention based on health 
behaviour change theory for preventing excessive GWG. Chapter Two presents a 
brief review of the role psychosocial and health behaviour change factors in the 
development of excessive GWG, outlining the little research that has been 
conducted in this area, particular in the field of health behaviour change. Self-
efficacy and motivation were highlighted as two key behaviour change constructs. 
Chapter Three presents the findings of a systematic review and meta-analysis of 
health behaviour change components described in GWG interventions. Whilst 
some behaviour change strategies appeared to be key when intervening in GWG, 
overall success of the interventions was limited. Researchers have suggested that 
this lack of success may be in part because psychosocial factors were not 
considered. One of the most salient psychosocial factors experienced during 
pregnancy is body image. Hence, in Chapter Four a systematic review of 
correlates of antenatal body dissatisfaction was conducted. Body dissatisfaction 
was found to correlate with several psychological factors, most notably 
depression. In Chapter Five, the relationship between body image attitudes and 
GWG was examined, and it was found that pregnancy body attitudes predicted 
GWG, but these varied from early-mid and late pregnancy. In order to understand 
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these relationships further and explore how future researchers and practitioners 
may address body image and other psychosocial and health behaviour change 
factors in the context of GWG, Chapter Six outlined a proposed multifactorial, 
conceptual model of psychosocial and behaviour change determinants of 
excessive GWG. Chapter Eight presents a study that tested this model via path 
analysis (Method outlined in Chapter 7), finding that the model adequately 
explained the development of excessive GWG. It was concluded that future 
research should incorporate psychosocial education and behaviour change 
strategies in GWG interventions. Health coaching incorporates psychosocial 
support and health behaviour modification with education and has been posited as 
a useful approach for improving health behaviours; Chapter Nine outlines a 
systematic review of health coaching interventions regarding effectiveness for 
health-related outcomes, revealing that it is a promising strategy. Subsequently, 
health coaching was selected as an appropriate method for intervening in GWG. 
Hence, the study outlined in Chapter Ten evaluated a health coaching intervention 
designed to prevent excessive GWG compared to a control group receiving usual 
antenatal care. Whilst the intervention was not successful at achieving this aim, at 
follow-up, women who took part in the intervention reported higher use of active 
coping skills than controls. Overall, the findings presented in this thesis, and 
discussed in Chapter Eleven, indicate that the role depressive symptoms, body 
image, self-efficacy, and motivation play in the development of excessive GWG 
appear to be important areas for further exploration. Whilst stronger evidence is 
needed to inform clinical practice guidelines, midwives, obstetricians, and general 
practitioners caring for pregnant women should consider the impact depression, 
poor body image, and low self-efficacy/motivation to initiate or maintain energy-
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balance-related behaviours have on weight gain in their pregnant clients. Moving 
forward, the prevention of excessive GWG needs to be addressed from a “tailored 
systems approach” by identifying profiles of women at risk for excessive GWG 
and incorporating this knowledge into systems thinking. 
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1 
 
CHAPTER ONE 
 
Introduction 
 
The Issue of Excessive Gestational Weight Gain 
Excessive gestational weight gain (GWG) can be defined as gaining 
weight during pregnancy that exceeds the recommended range for a woman’s pre-
pregnancy body mass index (BMI; Rasmussen & Yaktine, 2013). The most 
commonly used GWG recommendations were published by the United States 
(US) Institute of Medicine (IOM) in 2009, and were re-released with no change in 
2013 (Rasmussen & Yaktine, 2013). These recommendations indicate that women 
who begin pregnancy with a normal pre-pregnancy BMI should gain between 11.5 
and 16 kg, whilst women who are underweight should gain more weight and 
women entering pregnancy overweight or obese should gain less weight (see 
Table 1.1). 
 
Table 1.1 IOM GWG recommended ranges for pre-pregnancy BMI*  
Weight status Pre-pregnancy BMI 
(kg/m2) 
Total GWG range (kg) 
Underweight <18.5 12.5 – 18.0 
Normal weight 18.5 – 24.9 11.5 – 16.0 
Overweight 25.0 – 24.9 7.0 – 11.0 
Obese ≥25.0 5.0 – 9.0 
*Adapted from Rasmussen and Yaktine (2013) 
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Pregnancy is a time of rapid physiologic transformation, including 
cardiovascular, renal, endocrine, and metabolic changes (Rasmussen & Yaktine, 
2013). Weight gain during pregnancy is both required and expected, however, 
excessive GWG is a global issue implicated in the obesity epidemic; the health 
and economic consequences of overweight and obesity are well documented (e.g., 
Wang, McPherson, Marsh, Gortmaker, & Brown, 2011). In Australia, prevalence 
of excessive GWG is estimated at around 40% (de Jersey, Nicholson, Callaway, 
& Daniels, 2012; McPhie et al., 2014). In overweight or obese women, prevalence 
is estimated at approximately 50% (Hure, Collins, Giles, Paul, & Smith, 2012; 
Jeffries, Shub, Walker, Hiscock, & Permezel, 2009; Sui, Moran, & Dodd, 2013), 
and has been reported as high as 62% (de Jersey et al., 2012). The story is similar 
in other developed countries, with rates of excessive GWG reported to be 
approximately 45% (63% for overweight women) in the US (Rasmussen & 
Yaktine, 2013) and 49% (68% for overweight women) in Canada (Kowal, Kuk, & 
Tamim, 2012).  
Consequences of Excessive Gestational Weight Gain 
Whilst the evidence exploring the antenatal and postpartum consequences 
of excess pregnancy weight gain relies heavily on observational studies, mothers 
experiencing excessive GWG are at increased risk for caesarean delivery, and 
may also be at risk of hypertensive disorders in pregnancy (hypertension, 
preeclampsia and eclampsia) and gestational diabetes (Haugen et al., 2014; 
Rasmussen & Yaktine, 2013). Stronger evidence shows that excessive GWG is 
associated with postpartum weight retention, at both early (< 2 years) and later 
time points (e.g., 21 years; Haugen et al., 2014; Mannan, Doi, & Mamun, 2013; 
Siega-Riz et al., 2009). Excessive weight gain during pregnancy is also associated 
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with increased risk of becoming overweight or obese by 12 months postpartum 
(Siega-Riz et al., 2010) or before successive pregnancies (Amorim, Rossner, 
Neovius, Lourenco, & Linne, 2007; Gunderson, Abrams, & Selvin, 2000). This is 
most likely due to the composition of GWG; the predominant components of 
GWG are total body water, fat-free mass, fat mass, placenta, foetus, and amniotic 
fluid (Rasmussen & Yaktine, 2013). The most variable and modifiable component 
is maternal fat mass, with higher fat mass strongly associated with higher GWG. 
Postpartum weight retention is strongly correlated with both GWG and fat mass 
gain, but not with gains in fat-free mass. Moreover, fat mass retention in the 
postpartum is also higher in women who exceed GWG recommendations than 
those who do not.  
Infants born to mothers with excessive GWG are at increased risk for 
being large-for-gestational-age (LGA) or macrosomic (>4000g; Mannan et al., 
2013; Rasmussen & Yaktine, 2013; Siega-Riz et al., 2009). This weight-related 
risk is enduring, with greater risk of overweight and obesity during childhood 
(Olson, Strawderman, & Dennison, 2009; Schack-Nielsen, Michaelsen, Gamborg, 
Mortensen, & Sorensen, 2010), adolescence (Oken, Rifas-Shiman, Field, Frazier, 
& Giliman, 2008; Schack-Nielsen et al., 2010) and adulthood (Schack-Nielsen et 
al., 2010) for offspring born to these mothers. Given the increased risk of 
excessive GWG experienced by women entering pregnancy overweight or obese, 
a cycle of overweight/obesity and excessive GWG continues, and multiple infants 
may be exposed to increased risks for overweight and obesity later in life.  
What Has Been Done Prevent Excessive Gestational Weight Gain? 
 Given the risks associated with excessive GWG, current clinical practice 
guidelines worldwide are beginning to include recommendations that attempt to 
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curb the rates of excessive GWG. Recently, a team of multi-national experts on 
GWG and maternal health attempted to identify the global state of policies 
regarding maternal weight (Scott et al., 2014). Fifty-three of the 66 countries 
identified either a formal or informal policy, although these varied in terms of the 
four key areas for assessment: maternal weight assessment at first prenatal visit, 
monitor GWG during pregnancy, provide recommendations to women about 
healthy GWG, and policy regarding pre-conception and postpartum maternal 
weight status. Indeed, only eight percent of the countries reported policies that 
addressed all four key areas. In Australia, the Clinical Practice Guidelines for 
Antenatal Care (Australian Health Ministers’ Advisory Council [AHMAC], 2012) 
define three relevant recommendations: (1) measure women’s height and weight 
at the first antenatal visit and calculate BMI; (2) give women BMI-specific advice 
regarding GWG; and (3) for women with a high BMI, provide ongoing advice in 
the postpartum with a view to weight reduction. This final point is a 
‘consideration’, with no practice point or recommendation given. A recent study 
by Miller, Hearn, van der Pligt, Wilcox, and Campbell (2014) called for increased 
promotion and implementation of these guidelines in Australia. The Australian 
Guidelines also recommend that routine weighing during pregnancy should be 
confined to cases for which clinical management may be affected (AHMAC, 
2012). In contrast, Health Canada (2013) provide tools for antenatal practitioners 
to monitor the weight gain of their clients from early pregnancy. 
 Scott and colleagues (2014) suggest that policies to prevent excessive 
GWG are not well implemented, possibly due to a lack of experimental evidence 
that addressing GWG will improve outcomes. Indeed, many interventions have 
been conducted trying to limit GWG, or prevent excessive GWG. Over 30 
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interventions have been conducted since 2000, and several reviews have 
attempted to synthesise this evidence (e.g., Dodd, Grivell, Crowther, & Robinson, 
2010; Ronnberg & Nilsson, 2010). Overwhelmingly, interventions have focused 
on education and advice regarding dietary and physical activity behaviours and 
have reported success limited to certain population groups (i.e., only overweight 
or obese women, only low income women, only normal weight women; Skouteris 
et al., 2010). Meta-analyses have identified mean intervention effects around 1.2-
2.2 kg favouring the intervention group (Gardner, Wardle, Poston, & Croker, 
2011; Oteng-Ntim, Varma, Croker, Poston, & Doyle, 2012; Thangaratinam et al., 
2012).  
Upon appraising this body of literature in aggregate, a lack of 
consideration for psychosocial factors is apparent (see Chapter 3 here for a 
systematic review). This is surprising given that Walker (2007), the IOM’s 
workshop report outlining the Influence of Pregnancy Weight on Maternal and 
Child Health (2007), Skouteris et al. (2010), and the recent IOM GWG 
recommendation report brief (Rasmussen & Yaktine, 2013) identified 
psychosocial factors as an important consideration for the prevention of excessive 
GWG prior to the publication of many of these GWG interventions. The 
psychosocial determinants of excessive GWG are poorly understood and the IOM 
has called for future research to expand our understanding of the role psychosocial 
factors play in the development of excessive GWG (Rasmussen & Yaktine, 2013); 
to date, only four studies have attempted to evaluate a range of psychosocial 
predictors of GWG (DiPietro, Millet, Costigan, Gurewitsch, & Caulfield, 2003; 
McDonald et al., 2013; Olson & Strawderman, 2003; Webb, Siega-Riz, & Dole, 
2009). Moreover, health behaviour change theory represents an important link 
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between psychosocial factors and energy-balance-related behaviours (e.g., healthy 
diet and physical activity) and GWG. This area of research has received very little 
attention within the realm of GWG despite the notion that interventions aiming to 
improve health-related behaviours may be more effective if established on the 
basis of appropriate theory (Davis, Campbell, Hildon, Hobbs, & Michie, 2014). 
Indeed, only two of the studies exploring the psychosocial predictors of GWG 
incorporated a health behaviour change construct – self-efficacy (McDonald et al., 
2013; Olson & Strawderman, 2003). Furthermore, both of these studies provided 
cross-sectional exploration of these relationships. Given the dynamic nature of 
pregnancy, observing psychosocial and behaviour change factors throughout 
pregnancy and the trimester-dependent relationship of these factors with excessive 
GWG is essential.  
How Can Addressing Psychosocial and Behaviour Change Factors Reduce 
Excessive Gestational Weight Gain? 
 In order to enhance the opportunity to effect changes in energy-balance-
related behaviours that may lead to healthy GWG, pathways from psychosocial 
factors to behaviour change constructs, and subsequently health behaviours need 
to be explored systematically throughout pregnancy and in the context of 
pregnancy weight gain. In addition to the limited body of existing literature 
regarding these factors and their associations with excessive GWG, no GWG 
research to date has combined psychosocial and behaviour change factors into a 
multi-determinant model seeking to characterise the complex interactions between 
these factors and excessive GWG. This synthesis of evidence is required if we are 
to move away from educational dietary and physical activity interventions that 
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have been largely unsuccessful, and develop effective theory-informed behaviour 
change interventions.  
Aims and Thesis Outline 
 The overall aim of this thesis was to develop a program of research that 
investigated psychosocial, behaviour change, and behavioural pathways for the 
prevention of excessive GWG. The steps to achieving this overall aim were 
twofold: 
(1) To develop and test a conceptual model of psychosocial, behaviour 
change, and behavioural pathways leading to excessive GWG, and  
(2) To design and evaluate the efficacy of an intervention based on health 
behaviour change theory for preventing excessive GWG. 
This thesis comprises a series of studies and publications and is separated into two 
streams (see Figure 1.1). Aim 1 is addressed through Chapters Two to Eight that 
present the findings of systematic reviews and data analyses relating to 
psychosocial and behaviour change factors and excessive GWG, along with the 
development and testing of a conceptual model incorporating psychosocial, 
behaviour change, and behavioural determinants of excessive GWG. Aim 2 builds 
on the findings reported from studies pertaining to Aim 1. Aim 2 is addressed in 
Chapters Nine and Ten that present a systematic review and evaluation of an 
intervention designed to prevent excessive GWG. 
As outlined in Figure 1.1, the thesis is organised as follows: Chapter Two 
provides a brief synthesis of the known psychosocial determinants and the 
potential role of health behaviour change theory in the development of excessive 
GWG. Chapter Three, a study published in Obesity Reviews in 2013 (Hill, 
Skouteris, & Fuller-Tyszkiewicz, 2013), aimed to systematically review and 
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Figure 1.1 Summary of chapters in the thesis 
CHAPTER 9: Do we know how to design 
effective health coaching interventions: A 
systematic review of the state of the 
literature 
CHAPTER 10: Can a health coaching 
intervention delivered during pregnancy 
help prevent excessive gestational weight 
gain? 
CHAPTER 1: Introduction 
AIM 2 
CHAPTER 2: The role of 
psychosocial factors and health 
behaviour change theory in the 
development of excessive GWG 
 
AIM 1 
CHAPTER 8: Testing a path model of 
demographic, psychosocial, health 
behaviour change, and behavioural 
predictors of excessive gestational weight 
gain 
CHAPTER 6: A conceptual model of 
psychosocial risk and protective factors 
for excessive gestational weight gain 
CHAPTER 5: Body image and gestational 
weight gain: A prospective study 
CHAPTER 7: General method 
CHAPTER 4: Body dissatisfaction during 
pregnancy: A systematic review of cross-
sectional and prospective correlates 
CHAPTER 11: Discussion 
CHAPTER 3: Interventions designed to 
limit gestational weight gain: A 
systematic review of theory and meta-
analysis of intervention components 
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meta-analyse health behaviour change components described in GWG 
interventions. Whilst some behaviour change strategies appeared to be key when 
intervening in GWG, overall success of the interventions was limited.  
One of the most salient psychosocial factors experienced during pregnancy 
is body image. Hence, in Chapter Four, literature identifying variables associated 
with body dissatisfaction during pregnancy was systematically reviewed, and 
published in the Journal of Health Psychology in 2013 (Fuller-Tyszkiewicz, 
Skouteris, Watson, & Hill, 2013). Body dissatisfaction was found to correlate 
with several psychological factors, most notably depression. Chapter Five 
(published in the Journal of Midwifery and Women’s Health in 2013) presents a 
prospective empirical examination of body image attitudes and GWG, finding that 
pregnancy body attitudes predicted GWG, but these varied from early-mid and 
late pregnancy (Hill, Skouteris, McCabe, & Fuller-Tyszkiewicz, 2013). It is 
however, important to understand these relationships further and explore how 
future researchers and practitioners may address body image and other 
psychosocial and health behaviour change factors in the context of GWG. Hence, 
Chapter Six proposed a multifactorial, conceptual model of psychosocial and 
behaviour change determinants of excessive GWG from a review of empirical 
literature. The conceptual model highlighted body image as a central construct in 
the pathway from psychosocial factors to motivation and self-efficacy, which will 
ultimately lead to energy-balance-related behaviours that can impact on GWG. 
This conceptual model was published in Midwifery in 2013 (Hill, Skouteris, 
McCabe, Milgrom, et al., 2013). Chapter Seven presents the detailed methods for 
the study presented in Chapter Eight. Chapter Nine tested the conceptual model 
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presented in Chapter Six via path analysis. This paper has been submitted for peer 
review to the Journal of Midwifery and Women’s Health.  
Health coaching is a theory-based behaviour change strategy that 
incorporates psychosocial support and health behaviour modification with 
education and has been posited as a useful approach for improving health 
behaviours; Chapter Nine (published in the American Journal of Health 
Promotion in 2014) systematically reviewed health coaching interventions 
regarding effectiveness for health-related outcomes and found it to be a promising 
strategy (Hill, Richardson, & Skouteris, 2014). An evaluation of the effectiveness 
of a health coaching intervention designed to prevent excessive GWG compared 
to a usual care control group was therefore planned. The evaluation of this 
intervention compared to a control group matched for baseline demographic 
factors is presented in Chapter Ten. The findings from this intervention evaluation 
can be used to inform future interventions and contribute evidence towards the 
development of practice guidelines to promote healthy GWG. Finally, Chapter 
Eleven presents the general findings of the studies presented in this thesis, and 
includes a general discussion of theoretical and clinical implications, and 
directions for future research. 
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CHAPTER TWO 
 
The Role of Psychosocial Factors and Health Behaviour Change Theory in 
the Development of Excessive Gestational Weight Gain 
 
Psychosocial Correlates of Excessive Gestational Weight Gain 
The socio-demographic determinants of excessive gestational weight gain 
(GWG) are well documented. Independent of other factors, gaining excessive 
pregnancy weight is associated with higher pre-pregnancy Body Mass Index  
(BMI; Abeysena & Jayawardana, 2010; Bogaerts et al., 2012; Herring et al., 2012; 
Institute of Medicine [IOM], 2007; Kowal, Kuk, & Tamim, 2012), being 
primiparous (pregnant with first child; Bogaerts et al., 2012; Herring et al., 2012; 
IOM, 2007; Kowal et al., 2012), and being younger (Abeysena & Jayawardana, 
2010; Bogaerts et al., 2012; IOM, 2007). Socio-economic status (SES) is also 
associated with excessive GWG, where women with lower SES (Kowal et al., 
2012), higher income (Abeysena & Jayawardana, 2010), or lower education 
(Bogaerts et al., 2012) are at increased risk of excessive GWG. 
 Much less is known about the role psychosocial factors play in the 
aetiology of GWG. Psychosocial factors are important to consider during the 
perinatal period, perhaps more than other periods in one’s life due to pregnancy 
being a time of considerable emotional and physical change (Rasmussen & 
Yaktine, 2013). Whilst the body of literature exploring psychosocial determinants 
of excessive GWG is in its infancy, it is thought that changes in mood and body 
image are particularly important. Critically, psychosocial predictors of excessive 
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GWG are modifiable, unlike many socio-demographic characteristics, and 
represent an opportunity to tap into pregnancy as a “teachable” moment for 
behaviour change given the increased contact with the healthcare system and 
motivation for the health of baby (Phelan, 2010). 
Psychological distress. The association between psychological distress 
(depression, anxiety and stress) and GWG is not clear. Depression is often 
characterised by low mood, sadness, and feelings of worthlessness (Antony, 
Bieling, Cox, Enns, & Swinson, 1998), with antenatal depression indicating the 
occurrence of these states during pregnancy. Bodnar, Wisner, Moses-Kolko, Sit, 
and Hanusa (2009) reported that women with high BMI (≥28 kg/m2) who gained 
excessive gestational weight were three to five times more likely to experience 
Major Depressive Disorder (i.e., clinical depression) during pregnancy compared 
to lean women gaining within the recommended range. Similarly, Webb, Siega-
Riz, and Dole (2009) reported that experiencing elevated depressive symptoms 
during earlier or later pregnancy was positively associated with excess GWG. In 
contrast, Walker and Kim (2002) did not find late pregnancy depressive 
symptoms predicted GWG. Importantly, the causal factor in the relationship 
between depression and obesity during pregnancy is as yet undetermined 
(Milgrom, Skouteris, Worotniuk, Henwood, & Bruce, 2012).  
 Stress can be defined as demands felt to be taxing or exceeding the 
available resources of the individual (Lazarus & Folkman, 1984). Three studies 
found no relationship between stress and GWG (Abeysena & Jayawardana, 2010; 
Sangi-Haghpeykar, Lam, & Raine, 2014; Webb et al., 2009). On the other hand, 
Brawarsky et al. (2005) reported that women who experienced high stress during 
pregnancy were at higher risk of inadequate GWG, and Zhu et al. (2013) reported 
 
 
20 
 
that early pregnancy stressful life events were associated with lower GWG. 
Rasmussen and Yaktine (2013) highlight that the relationship between stress and 
GWG maybe underestimated due to measurement and data analysis limitations of 
the studies conducted to date. 
 Anxiety can be characterised by a state of physiological hyper-arousal 
including trembling, panic attacks, and fear (Antony et al., 1998) as well as worry, 
self-doubt and apprehension (Razurel, Kaiser, Sellenet, & Epiney, 2013). Only 
one study could be located that explored the association between anxiety and 
GWG.  Webb et al. (2009) found that trait anxiety (personality-related anxiety) 
played a modest role in predicting excessive GWG but this effect was not evident 
in the adjusted model. They hypothesised that these effects were overshadowed 
and hence mediated by socio-demographic and health behaviours engaged in 
during pregnancy. 
Body image. Body image is defined as the internal representation an 
individual has of his or her own outer appearance, with body dissatisfaction being 
a facet of body image that relates to discontentment associated with one’s body, 
which can often be specific body parts (Thompson, Heinberg, Altabe, & Tantleff-
Dunn, 1999). Body dissatisfaction is commonly reported as salient during 
pregnancy (Duncombe, Wertheim, Skouteris, Paxton, & Kelly, 2008; Kamysheva, 
Skouteris, Wertheim, Paxton, & Milgrom, 2008, 2010; Skouteris, 2011), and it 
also appears to be associated with higher GWG. Sui, Turnbull, and Dodd (2013) 
reported that women with a higher degree of overall body dissatisfaction were 
more likely to have higher GWG in their sample of overweight and obese women. 
In two studies, women who preferred to be thinner were more likely to experience 
excessive GWG (Bagheri et al., 2013; Mehta, Siega-Riz, & Herring, 2010). 
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However, the findings reported by Rauff and Symons Downs (2011) were in 
contrast, where Trimester 1 body image satisfaction did not significantly predict 
Trimester 2 GWG, and Trimester 2 body image satisfaction did not significantly 
predict Trimester 3 GWG. These studies failed to differentiate different aspects of 
body image that may be important during pregnancy. Given that many of the 
physical changes experienced by pregnant women are both weight gain related 
and apparent in her appearance, exploring different perceptions of body image and 
their associations with GWG is critical to enhancing our understanding of this 
issue.  
Other psychosocial factors. Little research has explored the association 
between other psychosocial factors and excessive GWG. Social support can be 
described as a relationship transaction and may involve the provision of resources, 
practical support or emotional support, and the use of social networks (Zimet, 
Dahlem, Zimet, & Farley, 1988). Only one study has evaluated the relationship 
between social support and excessive GWG, reporting that women experiencing 
low levels of social support were more likely to exceed GWG recommendations 
(Olson & Strawderman, 2003). Self-esteem (overall positive vs. negative feelings 
about oneself; Robins, Hendin, & Trzesniewski, 2001) was evaluated as a 
predictor of excessive GWG in only two studies, with neither reporting significant 
results (McDonald et al., 2013; Webb, et al., 2009). 
  Coping is defined as constantly changing thoughts and behaviours towards 
dealing with the demands of specific stressful situations (Lazarus & Folkman, 
1984). Given pregnancy is a tumultuous time in terms of mental state, adequate 
coping skills are required to navigate changing emotions as well as unavoidable 
lifestyle changes associated with having a baby (Guardino & Dunkel Schetter, 
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2014). However, no studies could be located that explored the association 
between coping and excessive GWG. Only one study (Morling, Kitayama, & 
Miyamoto, 2003) identified in a review of 45 studies of coping and pregnancy 
published since 1990 (Guardino & Dunkel Schetter, 2014) explored the 
relationship between coping and (total) GWG, finding that, for European 
Americans (but not Japanese women) acceptance coping was associated with 
lower pregnancy weight gain. Davis, Stange, and Horwitz (2012) identify coping 
skills as important mediators of the relationship between stress and health 
behaviours that can lead to excessive GWG. They hypothesise that behavioural 
and emotional coping ability can mitigate the effects of pregnancy-induced stress, 
leading to improved health and energy-balance-related behaviours.  
Health Behaviour Change 
 Health behaviour change theories have been widely used in contexts such 
as addictive behaviours (Webb, Sniehotta, & Michie, 2010), medication 
adherence (Charach, Volpe, Boydell, & Gearing, 2008), and weight management 
(Hardeman, Griffin, Johnston, Kinmonth, & Wareham, 2000). However, health 
behaviour change theory and its utility in understanding and preventing excessive 
GWG is not well understood (Gardner, Wardle, Poston, & Croker, 2011). One 
possible means for improving our understanding of health behaviour theory in the 
prevention of excessive GWG is to break the theories down into individual 
constructs (Michie et al., 2011). This will facilitate measurement of individual 
aspects of theory that may be more (or less) effective. There are many constructs 
within the behaviour change literature which could be drawn upon and used to 
help understand GWG; two key determinants common to many health behaviour 
change theories are motivation and self-efficacy (Dixon, 2008; Gale & Skouteris, 
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2013; Williams & Rhodes, 2014). Motivation and self-efficacy may help us 
understand the transition to behaviour change – from making the decision to 
change one’s behaviour to forming an intention towards a specific behavioural 
goal that will result in improved health behaviour if actioned appropriately (Gale 
& Skouteris, 2013). It is essential that motivation and self-efficacy are specific to 
target behaviours, rather than general behaviour change (Williams & Rhodes, 
2014). In the context of GWG, target behaviours include those that are energy-
balance-related – namely diet and physical activity. 
 Many health behaviour change theories have drawn on motivation as an 
essential construct leading to behaviour change, including the Theory of Planned 
Behaviour (Fishbein & Ajzen, 2010), Self-Determination Theory (Deci, 
Vallerand, Pelletier, & Ryan, 1991), and the Transtheoretical Model (Prochaska & 
DiClemente, 1983). Motivation can be defined as “one’s desire or will to engage 
in [a] behaviour” (Dixon, 2008, p.4). Motivation to change a health behaviour can 
also be described as the product of an individual’s readiness, importance, and 
confidence towards changing that behaviour (Mason & Butler, 2010) and 
behaviour change is not likely to occur until individuals report high levels of each 
of these factors. To date, no studies that explore the association between 
motivation and GWG have been conducted. 
 Self-efficacy, or confidence, stems from Bandura’s Self-efficacy Theory 
(Bandura, 1997), and can be defined as a measure of “belief in one’s ability to 
perform [a] behaviour” (Dixon, 2008, p.4). Self-efficacy has also been referred to 
as perceived behavioural control and is a key concept in Social Cognitive Theory 
(Bandura, 1997) and the Theory of Planned Behaviour (Fishbein & Ajzen, 2010). 
Self-efficacy differs from motivation in that it acts as an antecedent to motivation 
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by offering an explanation as to why individuals are (or are not) motivated 
(Williams & Rhodes, 2014). Two studies have examined the relationship between 
self-efficacy and excessive GWG. McDonald et al. (2013) found that self-efficacy 
specific to attaining a healthy pregnancy weight, controlling food intake, and 
being physically active were not associated with excessive GWG. Olson and 
Strawderman (2003) also found that self-efficacy was not associated with 
excessive GWG in a bivariate correlation, and hence did not include this construct 
in their multivariate model. These findings may not be surprising; Fishbein and 
Ajzen (2010) suggest that self-efficacy plays a moderating role in behaviour 
change, rather than acting as a direct predictor.  
In summary, psychosocial and health behaviour change constructs have been 
poorly explored in the context of GWG. Further research is needed to not only 
deepen our understanding of the direct relationships between these factors and 
GWG, but more importantly, understand their inter-relationship in the 
development of excessive GWG. Indeed, the causal factors of GWG are 
multifactorial and may influence weight gain in concert and interactively. Such an 
understanding will facilitate the development of interventions wishing to 
incorporate these techniques into the prevention of excessive GWG. 
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Abstract 
Limiting gestational weight gain (GWG) to recommended levels is 
important to optimize health outcomes for mother and baby. Surprisingly, a recent 
review revealed that theory-based interventions to limit GWG were less effective 
than interventions that did not report a theory-base; however, strict criteria were 
used to identify theory-informed studies. We extended this review and others by 
systematically evaluating the theories of behavior change informing GWG 
interventions using a generalized health psychology perspective, and meta-
analyzing behavior change techniques reported in the interventions. Interventions 
designed to limit GWG were searched for using health, nursing, and psychology 
databases. Papers reporting an underpinning theory were identified and the 
CALO-RE taxonomy was used to determine individual behavior change 
techniques. Nineteen studies were identified for inclusion. Eight studies were 
informed by a behavior change theory; six reported favourable effects on GWG. 
Overall, studies based on theory were as effective as non-theory-based studies at 
limiting GWG. Furthermore, the provision of information, motivational 
interviewing, behavioral self-monitoring, and providing rewards contingent on 
successful behavior appear to be key strategies when intervening in GWG. 
Combining these behavior change techniques with dietary interventions may be 
most effective. Future research should focus on determining the exact 
combination of behavior change techniques, or which underpinning theories, are 
most useful for limiting GWG.  
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Introduction 
 Excessive gestational weight gain (GWG) contributes to a host of ante- 
and post-natal consequences for mother and child,1 in addition to long-term, 
higher body mass index (BMI) in mothers,2 and increased BMI in their 
offspring.3-6 The American Institute of Medicine (IOM) has published 
recommendations for GWG based on pre-pregnancy BMI, and these are designed 
to optimize the health of mother and baby.7  
 Many interventions have now been conducted with the aim of limiting GWG to 
appropriate levels. The evaluation of these interventions has been the topic of 
numerous reviews, including a Cochrane review published in 2012.8-18 Taken together, 
the findings of previous reviews suggest that interventions have had limited 
effectiveness. At best, a small reduction in total GWG has been found,9 and often, 
effects are more pronounced when results are calculated at subgroup level (e.g., only in 
normal-weight, low-income, obese, or overweight women) with limited consensus 
across studies.12 One recent meta-analysis by Thangaratinam et al. reported that mean 
weight gain in the combined intervention groups was 1.4 kg lower than the control 
conditions, although this varied depending on the intention of the intervention; dietary 
interventions appeared to be more effective at limiting GWG than physical acitivty or 
mixed approach interventions.15 There is also little evidence to suggest that 
interventions are effective at preventing excessive GWG according to the IOM 
recommendations.15, 18 Based on the findings of their review, Skouteris and colleagues 
concluded that addressing psychological factors may help improve the effectiveness of 
interventions when trying to limit GWG,12 a recommendation also made by the IOM.1 
In response to this recommendation, a conceptual model underpinned by health 
behavior change theory has been proposed. This model is informed by existing 
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empirical evidence, and outlines the psychosocial determinants of GWG;19 these 
determinants include depressive symptoms, body image, and social support, which are  
hypothesized to be mediated by factors such as motivation, self-efficacy, self-esteem, 
and readiness to change health behavior, all common constructs in health behavior 
change theory.20, 21 Underpinning interventions with theory is therefore an important 
next step in addressing excessive GWG. 
 To our knowledge, Gardner et al. were the first to adopt a health 
psychology perspective to identify the aspects of intervention content (i.e., 
theoretical basis, behavior change techniques employed) that lead to successful 
reduction in GWG.9 In their review, only two trials explicitly stated they were 
based on health behavior change theories; examination of behavior change 
techniques was used to reveal implicit theoretical assumptions. Gardner et al.’s 
findings revealed that the two theory-based intervention studies were less 
effective than those that did not report a theory base; however they acknowledged 
that lack of detail on how theory was used to inform these two interventions 
prevents definitive conclusions.9 Interventions based on behavior change theory 
can be identified as those that employ the use of constructs that can help 
individuals become more motivated for action (e.g., goal setting, self-efficacy, 
readiness to change).22 The success of a theory-based intervention is determined 
by how well the principles of behavior change are applied and tested in order to 
improve health outcomes.22, 23 Thus, a specific theory may not necessarily be 
identified even though theoretical principles of behavior change are employed. 
Given that Gardner et al.9 reported a wide range of behavior change techniques 
across studies, it is likely that more than two studies were informed by 
psychological theory.  
 37 
 
 Overall, Gardner et al.’s review shows that the theory versus non-theory 
based intervention dichotomy is not particularly informative, perhaps due to the 
lack of use of theory in GWG interventions, or due to insufficient explanation of 
how theory might be used in an intervention.9 A better approach may be to 
evaluate the intervention components that have been explicitly stated, and to 
compare these among effective and ineffective studies. Eight interventions have 
been published since the review by Gardner and colleagues,24-31 and an additional 
five interventions were sourced that were not reviewed by Gardner et al., making 
it timely to re-evaluate the behavior change strategies employed to limit GWG. 
Additionally, while Gardner et al. meta-analyzed study characteristics, they did 
not statistically compare treatment effects for each technique. The use of goal 
setting as a strategy to prevent excessive GWG was recently reviewed by Brown 
et al.32 They identified only five studies that incorporated goal setting into their 
interventions (all five of these studies are also included in this review), however 
all five interventions were effective at limiting GWG, at least in a sub-group of 
the population studied. This suggests promise in the effectiveness of health 
behavior change strategies in preventing excessive GWG. Finally, as reported by 
Thangaratinam et al., interventions adopting a dietary approach tend to be more 
effective at limiting GWG than other types of interventions.15 However, the 
relative contribution of behavior change techniques that may be present in dietary 
approaches compared with physical activity or mixed approaches has not yet been 
evaluated. 
 Hence, the aim of our review was to extend the works of Gardner et al.9 
and other recent reviews15, 32 by: (1) systematically evaluating the overall 
effectiveness of GWG interventions (relative to non-treatment control groups) 
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derived from theories of behavior change using a generalized health psychology 
perspective, and (2) assessing the behavior change techniques reported in the 
interventions, augmenting this with statistical evaluation of their effectiveness via 
meta-analysis. This included a comparison of behavior change techniques in 
studies with dietary, physical activity or mixed approaches. Our review was 
informed by the PRISMA guidelines.33 
Method 
Eligibility Criteria 
Papers were eligible if they reported studies in which excessive GWG was 
the primary or secondary focus of the intervention, and they reported total GWG 
or adherance to GWG recommendations. No limits on pre-pregnancy BMI, 
socioeconomic status, ethnicity, parity, or gestational duration were set, though 
studies including adolescent pregnancies were excluded because growth during 
pregnancy will conflate estimates of GWG. Interventions designed to prevent 
gestational diabetes were excluded, as were interventions focused  on smoking 
cessation and exercise/physical activity for any other purpose than to limit GWG. 
Sample size of studies was not limited. Only the outcome of GWG was assessed, 
reported as total GWG, rate of GWG, or adherence to a specific guideline (e.g., 
IOM7). Studies were only assessed to birth of the child. All studies were in 
English, peer reviewed, and published between January 2000 and July 2012. To 
our knowledge, there are no relevant papers published prior to 2000. 
Information Sources and Study Selection 
 A search was conducted using the following databases: Academic Search 
Complete, CINAHL, Global Health, Health Source (nursing/academic), Medline, 
Psychology and Behavioral Sciences Collection, and PsycINFO. The date of last 
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search was 28 November 2012. The full search strategy for the Medline database 
can be found in File S1 (Appendix C). After the removal of duplicates, the title 
and abstract of papers were screened for eligibility. The full texts of remaining 
articles were assessed and eligible papers identified. In addition, eligible papers 
and similar reviews were perused for further relevant studies. Once all eligible 
GWG interventions were located, papers reporting an underpinning theory were 
identified. This was done by creating a matrix of intervention characteristics that 
enabled the breakdown of interventions into general, physical activity or dietary 
counseling, and the presence of an apparent behavior change theory. Interventions 
were classified as adopting a dietary, physical activity or mixed approach (a 
combination of any approaches including weight monitoring and general 
education) according to the methodology reported in the studies. The following 
types of studies were characterized to be theory based for the purposes of this 
review: (a) interventions explicitly stating an underpinning theory, (b) 
interventions stating to be informed by health behavior change principles, or (c) 
interventions that were coaching based because coaching is regularly associated 
with theoretically based strategies such as providing support to improve 
motivation and self-efficacy,34 as opposed to general counseling. Hence, studies 
that only identified counseling as their main method for intervention were not 
counted as theory-based. Studies that were ambiguous on one or more of the 
above criteria were assessed for reference to psychological constructs (e.g., self-
efficacy, addressing barriers, body image). Our determination of whether an 
intervention was theory-based differs from the method employed by Gardner et 
al.,9 who required studies to explicitly identify an underpinning theory. 
Considering that research suggests the presence of specific constructs and 
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principles are signs of the use of theory in interventions, rather than the mere 
naming of a theory,22, 23 we felt that applying broader criteria would enable 
theory-based studies to be identified even if they did not overtly state the presence 
of a health behavior change theory. The matrix of intervention characteristics can 
be accessed in File S2 (Appendix C). 
Data Collection 
Data were extracted from papers by entering information regarding 
variables of interest into matrices. Data were collected in relation to the following: 
participant characteristics, sample size, intervention characteristics 
(number/duration/frequency of sessions, type of intervention, additional 
educational sessions provided, weight gain monitoring, underpinning theories), 
when and how weight was measured, and GWG outcomes. The authors of one 
study (Vinter et al.31) were contacted to obtain the standard deviations of GWG. 
All other information required for our analyses was available from the published 
papers. 
Risk of Bias 
Risk of bias for individual studies was determined by a validity scoring 
system, as used by Gardner et al.9 This system assesses and scores allocation 
concealment, intention-to-treat analysis, and attrition/loss to follow-up. Scores 
were allocated on achievement of the required criteria. For allocation 
concealment, studies were allocated a score of 2 for concealment, 1 where 
concealment was not applicable or unclear, and 0 where concealment was 
applicable and not used. If no intention-to-treat analysis was used or this was 
unclear, studies were awarded a score of 0, and a score of 2 was awarded if such 
analysis was used. Gardner et al. used a cut-off of 10% loss to follow-up, however 
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due to differences in how studies reported attrition, a more generous value of 20% 
was deemed appropriate to allow for losses to follow-up, exclusions, and other 
reasons for attrition. Allowance for 20% attrition is commonly reported in large 
longitudinal intervention studies.e.g.,35, 36 Thus, studies with >20% attrition 
received a score of 0, studies reporting >10% but ≤20% attrition were awarded a 
score of 1, and studies reporting attrition of ≤10% were awarded a score of 2. The 
mean risk of bias score for all included studies was assessed; scores could range 
from 0 to 6, with lower scores indicating a higher risk of bias.  
Summary Measures 
The primary outcome summary measures were p-values for group 
differences in GWG, rate of GWG, or adherence to guidelines. We also extracted 
experimental and control group sample sizes, and total GWG means and standard 
deviations for each study (and population subgroups if data were available) to 
calculate effect sizes. A study was identified as effective if total GWG and/or 
adherence to GWG guidelines were significantly better in the intervention group 
compared with the control group, even if only in a sub-group of the population. 
The CALO-RE taxonomy developed by Michie and colleagues was used to 
classify behavior change techniques in the intervention and control groups of all 
studies.37 Two authors (BH and MFT) independently reviewed each intervention 
and identified behavior change techniques; initial inter-coder agreement for all 
techniques across all studies was 94%. Any discrepancies were discussed until 
consensus was reached.  
Behavior Change Technique Moderator Analyses 
 Moderator analyses were performed to determine whether individual 
behavior change techniques covaried with intervention effectiveness. This 
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involved grouping studies that utilized a particular technique and comparing with 
studies that did not use the same technique in order to determine whether the 
effect size differed between these two groups. This analysis was conducted for all 
techniques identified.  
Results 
Study Selection 
The initial search yielded 349 records. After the removal of duplicates and 
inclusion of relevant papers identified through perusal of reference lists, there 
were 145 papers to assess, of which 21 were deemed relevant for the current 
review; 8 of these papers38-45 were also included in the review by Gardner et al.9 
Of the papers not reviewed by Gardner et al., eight were published after their 
review,24-31 and five were not sourced by Gardner et al.; two studies were possibly 
not detected due to delay in being added to the search databases,46, 47 two studies 
were designed to address perinatal outcomes rather than GWG specifically, 
however we included them because GWG was a primary outcome,48, 49 and one 
study was not eligible to be included in Gardner et al.’s review according to their 
selection criteria (was not a physical activity or dietary intervention).50 Figure 3.1 
outlines the flow of included studies. A list of excluded studies and reasons for 
exclusion can be found in File S3 (Appendix C). We excluded two studies from 
our meta-analyses because they did not report results for a control group, however 
they were retained for our theoretical analysis.46, 47 Three studies included two 
separate trials and each trial was included in our meta-analysis; Bogaerts et al. 
conducted a brochure (a) and a lifestyle (b) intervention,24 Guelinckx et al. 
reported on a passive (b) and an active (a) intervention,40 and Ruchat et al. 
evaluated a low (a) and a moderate (b) intensity exercise intervention.30
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Records identified through 
database searching 
(n = 349) 
Additional records identified 
through other sources 
(n =  21) 
Records after duplicates removed 
(n = 145) 
Records screened 
(n = 145) 
Records excluded 
(n = 76) 
Full-text articles 
assessed for eligibility 
(n = 69) 
Full-text articles excluded, 
with reasons 
(n = 48) 
Adolescents = 2 
Feasibility study = 1 
Intervention focused on 
gestational diabetes = 3 
GWG not an outcome = 5 
GWG not purpose of 
intervention = 7 
Letter = 3 
Not in English = 2 
Not intervention = 4 
Protocol = 6 
Review = 13 
Other = 2
Studies included in 
qualitative synthesis 
(n = 21) 
Studies included in 
quantitative synthesis 
(n = 19) 
Figure 3.1 Flow of studies included in review 
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A matrix of intervention characteristics allowed theory-based interventions 
to be identified (File S2; Appendix C). Of the 21 papers included here, an 
underpinning health behavior change theory could be identified in 8 studies, either 
explicitly or through reported characteristics that were representative of health 
behavior change techniques.24, 29, 31, 39-41, 43, 44 
Study Characteristics 
Study design, participant characteristics, sample size, when and how 
weight was measured, and GWG outcomes are presented in Tables 3.1 and 3.2. 
Six of the reviewed studies were conducted in the US,29, 38, 42-44, 49 six in the 
Nordic countries,25, 31, 39, 41, 45, 46 three in Canada,27, 30, 47 two in Brazil,28, 48 two in 
Belgium,24, 40 and one each in Australia50 and Taiwan.26 Nine of the studies 
included women of any pre-pregnancy BMI category in their intervention, while 
one study was conducted in both normal weight and overweight women,42 two 
studies were conducted in both overweight and obese women,28, 47 eight studies 
included only obese women,24, 31, 39, 40, 44, 45, 49 and one study included only normal 
weight women.30 Eighteen of the studies included women who were both 
nulliparous or multiparous, two studies were conducted with nulliparous women 
only,25, 41 and one study did not state the parity of their participants.45  
Risk of Bias 
Average risk of bias across all studies was 3.1 out of a possible 6.0, using 
the scoring system described above (higher scores equal lower risk of bias). One 
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Table 3.1 Study design, participant characteristics and sample size 
  Participant Characteristics Sample Size 
Study Study design BMI of 
participants 
Mean pre-pregnancy 
BMI of groups, kg/m2 
(SD) 
Mean age of groups, yrs 
(SD) 
Parity N – 
total 
N – 
Intervention and 
control groups 
Asbee et al.38 RCT All up to BMI 
of 40 
IG = 25.5 (6.0) 
CG = 25.6 (5.1) 
IG = 26.7 (6.0) 
CG = 26.4 (5.0) 
0 vs. ≥1 100 IG, n = 57 
CG, n = 43 
Bogaerts et al.24 RCT Obese (BMI ≥ 
29) 
IG Brochure = 35.4 (5.2) 
IG Lifestyle Int. = 34.4 
(4.6) 
CG = 34.4 (4.1) 
IG Brochure = 29.6 (4.9) 
IG Lifestyle Int. = 28.8 
(4.5) 
CG = 28.7 (4.2) 
0 vs. ≥1 197 IG Brochure, n= 58 
IG Lifestyle Int., n 
= 76 
CG, n = 63 
Cavalcante et 
al.48 
RCT All IG = 24.1 (4.5) 
CG = 23.4 (3.8) 
IG = 25.8 (4.6) 
CG = 24.4 (5.8)a 
0 vs. ≥1a 71 IG, n = 34 
CG, n = 37 
Claesson et al.39 Case-control 
study 
Obese (BMI ≥ 
30) 
N/A IC = 29.7 (4.48) 
CG = 30.5 (4.92) 
0 vs. ≥1 348 IG, n = 155 
CG, n = 193 
Guelinckx et 
al.40 
 
RCT Obese (BMI ≥ 
29) 
IG Active = 34.1 (4.5)  
IG Passive = 33.4 (3.07) 
CG = 33.5 (3.9) 
IG Active = 28.0 (3.6) 
IG Passive = 28.7 (4.0) 
CG = 29.4 (2.4) 
0 vs. ≥1 122 IG Active, n = 42 
IG Passive, n = 37 
CG, n = 43 
Haakstad & 
Bo25 
RCT All IG = 23.8 (3.8) 
CG = 23.9 (4.7) 
IG = 31.2 (3.7) 
CG = 30.3 (4.4) 
0 105 IG, n = 52 
CG, n = 53 
Huang, Yeh and 
Tsai26,b 
RCT All IG = 21.0 (2.3) 
CG = 21.1 (3.1) 
IG = 32.1 (4.5) 
CG = 31.9 (4.9) 
0 vs. 1 
vs. ≥ 2 
125b IC, n = 61 
CG, n = 64 
Hui et al.27 RCT All IG = 24.9 (5.4) 
CG = 25.7 (5.1) 
IG = 30.1 (5.2) 
CG = 28.7 (5.9) 
0 vs. 1 
vs. ≥ 2 
190 IG, n = 102 
CG, n = 88 
Jeffries et al.50 RCT All N/A N/A Any 236 IG, n = 125 
CG, n = 111 
Kinnunen et 
al.41 
Controlled 
trial 
All IG = 23.7 (3.9) 
CG = 22.3 (2.1) 
IG = 27.6 (4.5) 
CG = 28.8 (4.1) 
0 105 IG, n = 49 
CG, n = 56 
Lindholm et 
al.46 
Prospective 
intervention 
Obese (BMI 
30-35 and 
Study entry BMI = 35.4 
(4.4) 
31.7 (3.2) All 
(range 
25 N/A 
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  Participant Characteristics Sample Size 
Study Study design BMI of 
participants 
Mean pre-pregnancy 
BMI of groups, kg/m2 
(SD) 
Mean age of groups, yrs 
(SD) 
Parity N – 
total 
N – 
Intervention and 
control groups 
pilot study >35) 0-3) 
Mottola et al.47 Controlled 
(historical 
controls) 
Overweight 
and obese 
(BMI ≥25.0) 
IG = 32.1 (6.2) 
CG = 33.4 (6.3) 
IG = 32.4 (4.0) 
CG = 31.9 (3.5) 
0 vs. ≥1 325 IG, n = 65 
CG, n = 260 
Nascimento et 
al.28 
RCT Overweight 
and obese 
(BMI ≥26.0) 
IG = 34.8 (6.6) 
CG = 36.4 (6.9) 
IG = 29.7 (6.8) 
IG = 30.9 (5.9) 
0 vs. ≥1 82 IG, n = 39 
CG, n = 41 
Olson et al.42 Prospective 
cohort 
(historical 
controls) 
Normal BMI 
(19.8-26.0) 
and high BMI 
(26.1-29.0) 
IG NW = 23.1 
IG OW = 27.2 
CG NW = 22.6 
CG OW = 27.2 
All median values 
N/A 0 vs. ≥1 560 IG, n = 179 
CG, n = 381 
Phelan et al.29 RCT 19.8 to 40.0 IG = 26.32 (5.6) 
CG = 26.48 (5.9) 
IG = 28.6 (5.2) 
CG = 28.8 (5.2) 
0 vs. ≥1 401 IG, n =201 
CG, n = 200 
Polley et al.43 RCT Any BMI 
>19.8 
IG NW = 22.8 (1.9) 
IG OW = 31.4 (6.0) 
CG NW = 22.5 (2.0) 
CG OW = 31.4 (7.2) 
All = 25.5 (4.8) 0 
1 
2 
3+ 
110 IG, n = 57 
CG, n = 53 
Ruchat et al.30 Randomized 
intervention 
with historical 
controls 
Normal BMI 
(BMI 18.5-
24.9) 
IG Low intensity = 22.1 
(1.7) 
IG = Mod. Intensity = 
21.7 (1.9) 
CG = 22.4 (1.9) 
IG Low intensity = 31.0 
(3.8) 
IG Mod. Intensity = 30.4 
(4.5) 
CG = 31.8 (4.2) 
0 
1 
>1 
94 IG Low intensity, n 
= 23 
IG Mod. Intensity, 
n = 26 
CG, n = 45 
Shirazian et 
al.44 
Prospective 
historical 
cohort study 
Obese (BMI > 
30) 
IG = 36.20 (5.23) 
CG = 34.24 (5.33) 
IG = 29.00 (5.09) 
CG = 24.35 (5.61) 
0 vs. ≥1 41 IG, n = 21 
CG, n =20 
Thornton et al.49 RCT Obese (BMI ≥ IG = 37.41 (7.01) Median age 0 vs. ≥1 232 IG, n = 116 
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  Participant Characteristics Sample Size 
Study Study design BMI of 
participants 
Mean pre-pregnancy 
BMI of groups, kg/m2 
(SD) 
Mean age of groups, yrs 
(SD) 
Parity N – 
total 
N – 
Intervention and 
control groups 
30) CG = 38.22 (7.48) IG = 26.8 
IG = 27.3 
CG, n = 116 
Vinter et al.31 RCT Obese (BMI 
30-45) 
Median BMI 
IG = 33.4 
CG = 33.3 
Median age 
IG = 29 
CG = 29 
0 vs. ≥1 304 IG, n = 150 
CG, n = 154 
Wolff et al.45 RCT Obese  IG = 34.9 (4) 
CG = 34.6 (3) 
IG = 28 (4) 
CG = 30 (5) 
N/A 50 IG, n = 23 
CG, n = 27 
CG, control group; IG, intervention group; N/A, not available or not applicable; NW, normal weight; OB, obese; OW, overweight. 
aAge and parity information obtained from Baciuk et al.51  
bHuang, Yeh & Tsai’s intervention involved two intervention groups, (1) a pregnancy and postpartum group, and (2) a postpartum only group; only the 
pregnancy and postpartum group (1) and the comparison control group are included for this review.26 
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Table 3.2 Assessment of GWG and outcome findings of GWG 
 When and How Weight is Measured Outcome – GWG 
Study Weight gain  
monitoring – 
first measure 
Weight gain  
monitoring –  
frequency 
Weight gain  
monitoring – 
last measure 
Total GWG Rate of GWG Adherence to GWG 
guidelines 
Asbee et al.38 Self-reported pre-
pregnancy 
Each antenatal visit Shortly before 
delivery 
IG gained less weight than CG 
(13.0 vs. 16.6 kg, p=.01) 
N/A No difference between IG 
and CG (61.4% vs. 48.8%, 
p=.21) 
Bogaerts et al.24 Self-reported pre-
pregnancy 
Each trimester 
(approximately 14, 
22, and 34 wks) 
Delivery GWG significantly lower in 
the Lifestyle IG and Brochure 
IG groups compared with CG 
(10.6 and 9.5 kg, vs. 13.5 kg, 
respectively, p=.007) 
N/A Percent of women 
exceeding G/Ls were 
significantly different 
across groups (Lifestyle 
IG: 61.8%, Brochure IG: 
53.4%, CG: 71.4%, 
p=.04). 
Cavalcante et al.48 Unclear 18-20 wks, 22-26 
wks and 32-36 wks 
Delivery (timing 
unclear) 
GWG not different between 
IG and CG (14.3 vs. 15.1 kg, 
p=.38) 
N/A N/A 
Claesson et al.39 Wks 10-12 Unknown Same week as 
delivery 
IG gained less than CG (7.52 
vs. 9.78 kg, p=.001) adjusted 
for socio-demographic 
characteristics 
N/A More IG women gained 
<7kg than CG women 
(p=.003) 
 
Guelinckx et al.40 
 
Self-reported pre-
pregnancy 
Each antenatal visit Day of delivery GWG not different between 
active, passive or CG (9.8, 
10.9 and 10.6 kg, respectively 
N/A No difference between 
groups (27.0%, 26.2%, and 
23.3% adherence for IG 
Active, Passive and CG, 
p=.981) 
Haakstad & Bo25 Self-reported pre-
pregnancy 
Twice during 
pregnancy (12-24 
wks and 36-38 wks) 
36.6 ± 0.95 wks No difference between groups,  
except for those that attended 
all 24 ex sessions IG vs. CG 
(11.0 vs. 13.8 kg, p=.01) 
N/A No difference between IG 
and CG (17% vs. 20.0 
exceeded, p=.59), except 
no IG women who 
attended all ex session 
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 When and How Weight is Measured Outcome – GWG 
Study Weight gain  
monitoring – 
first measure 
Weight gain  
monitoring –  
frequency 
Weight gain  
monitoring – 
last measure 
Total GWG Rate of GWG Adherence to GWG 
guidelines 
exceeded G/Ls. 
Huang, Yeh and 
Tsai26,a 
Unclear whether 
pre-pregnancy or 
16 wks pregnancy 
16 wks, 28 wks, 
and 36-38 wks 
Unclear IG gained less GWG than CG 
(14.0 vs. 16.2, (p<.001) 
N/A Groups not compared, 
however both groups 
exceeded guideline 
provided. 
Hui et al.27 Pre-pregnancy Unclear (none?) At delivery No difference between IG and 
CG (14.1 vs. 15.2 kg, p=.28) 
N/A More CG participants 
exceeded GWG G/Ls than 
IG participants (48 vs. 
36%, respectively, p=.008) 
Jeffries et al.50 Midwife at up to 
14 weeks or self-
report 
Monthly 36 wks No difference in weight gain 
for UW, NW and OB between 
IG and CG 
No difference 
between IG and CG 
(0.46 vs. 0.42 
kg/wk); OW 
women in IG 
gained less than 
OW CG (difference 
of 0.12 kg/wk, 
p=.01) 
No difference in number of 
women exceeding G/Ls 
between IG and CG (18% 
vs. 23%, p=.42) 
Kinnunen et al.41 Self-report Unknown Unknown No difference between IG and 
CG (14.6 vs. 14.3 kg, p=.77) 
N/A A trend for IG to exceed 
G/Ls (p=.053) 
Lindholm et al.46 Admittance to 
study (Tri 1 
prenatal visit) 
Each antenatal visit Unknown Mean GWG = 6.9 (SD 6.4) kg 
BMI 30-35 gained 8.5 (SD 
5.3) kg 
BMI >35 gained 5.7 (SD 7.0) 
kg 
N/A 56% gained less than the 
goal of 6 kg, 24% gained 
7-11 kg and 20% gained 
12-20 kg 
Mottola et al.47 Self-report pre-
pregnancy and 
16-20 wks 
objectively 
weighed 
Weekly Last prenatal 
visit or last 
exercise session 
before delivery 
No difference between OW 
and OB IGs for total GWG 
(13.1 vs. 11.0 kg) 
No comparison to controls  
Rate of GWG was 
0.43 and 0.33 
kg/wk for OW and 
OB, respectively 
No comparison to 
80% of IG participants did 
not gain greater than 10.6 
kg during the intervention 
No comparison to controls  
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 When and How Weight is Measured Outcome – GWG 
Study Weight gain  
monitoring – 
first measure 
Weight gain  
monitoring –  
frequency 
Weight gain  
monitoring – 
last measure 
Total GWG Rate of GWG Adherence to GWG 
guidelines 
controls  
Nascimento et al.28 Self-report pre-
pregnancy 
Each session Last visit before 
the end of 
pregnancy 
No difference between IG and 
CG for total sample (10.3 vs. 
11.5 kg, p=.543) 
In the OW group only, IG 
gained less than CG (10.0 vs. 
16.4 kg, p=.001, n = 14) 
No difference 
between IG and CG 
(0.36 vs. 0.38 
kg/wk, p=.974) for 
total sample. 
In OW group only, 
IG gain was less 
than CG (0.28 vs. 
0.57 kg/wk, 
p=.038) 
No difference between IG 
and CG for exceeding 
G/Ls – 47.5 vs. 57.2%, 
p=.43) 
Olson et al.42 1st prenatal visit 
or 2nd trimester 
adjusted 
Each antenatal visit Last prenatal 
visit (within 2 
wks delivery) 
GWG did not differ between 
IG and CG (14.1 vs. 14.8 kg, 
p=.09) 
N/A No difference in % women 
IG and CG exceeding G/Ls 
(41% vs. 45%, p=.3), 
except for low income 
women (IG 33% vs. CG 
52%, p<.01) 
Phelan et al.29 Validated self-
report  
Each antenatal visit 
– monthly till 28 
wks, bi-weekly 28-
36 wks, weekly 
until delivery 
Last clinic visit 
before delivery 
No difference between IG and 
CG for GWG for NW and 
OW/OB groups. 
NW (15.3 vs. 16.2 kg) 
OW/OW (14.7 vs. 15.1 kg) 
N
/
A 
In NW women, those in IG 
were less likely than CG to 
exceed G/Ls (OR: 0.38, 
p=.003); no effect in 
OW/OB group 
Polley et al.43 Self-report pre-
pregnancy 
Each antenatal visit 
– when? 
Last clinic visit 
before delivery 
N/A N/A In NW women, those in IG 
less likely than CG to 
exceed G/Ls (33% vs. 
58%, p<.05); In OW 
women, a non-significant 
treatment effect in opposite 
direction (p=.09) 
Ruchat et al.30 Self-reported pre- Weekly Unclear (within Low and Moderate Intensity Rate of GWG did % of women who did not 
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 When and How Weight is Measured Outcome – GWG 
Study Weight gain  
monitoring – 
first measure 
Weight gain  
monitoring –  
frequency 
Weight gain  
monitoring – 
last measure 
Total GWG Rate of GWG Adherence to GWG 
guidelines 
pregnancy a week of 
delivery) 
IGs gain less weight than CG 
(15.3 and 14.9 kg vs. 18.3 kg, 
p=.01 and .003, respectively) 
not differ between 
Low (0.45 kg/wk) 
and Moderate (0.47 
kg/wk) IGs during 
the intervention. 
gain excessively during 
was not different between 
groups (p=.32) 35% of 
Low IG, 31% of Moderate 
IG, and 53% of controls 
exceeded G/Ls 
Shirazian et al.44 Unknown From patient charts At delivery IG gained less weight than CG 
(8.1 vs. 15.5 kg, p=.003) 
N/A % of patients who gain 
≤6.8 kg  was not different 
between IG and CG 
(p=0.159); 13% of IG and 
17% of CG exceeded G/Ls 
(6.8 kg) 
Thornton et al.49 Self-report Pre-
pregnancy, 
baseline weight 
used for analyses 
(12-28 wks) 
Twice only – study 
entry and before 
delivery 
Before delivery IG gained less weight than CG 
(baseline weight used) (5.0 vs. 
14.1 kg, p<.001) 
N/A N/A 
Vinter et al.31 Measured at 
inclusion 
Each antenatal visit 35 wks IG gained less weight than CG 
(7.0 vs. 8.6 kg, p=.01) 
N/A A trend for IG to gain 
within IOM G/Ls (65% IG 
gained ≤9 kg vs. 53% CG, 
p=.058) 
Wolff et al.45 Self-report Baseline, 27 and 36 
wks 
Just before 
delivery 
IG gained less than CG (6.6 
vs. 13.3 kg, p=.002) 
Average weekly 
gain was less in IG 
than CG (0.26 vs. 
0.44 kg/wk, p=.02) 
N/A 
CG, control group; G/Ls, Guidelines; IG, Intervention group; N/A, not available or not applicable; NW, normal weight; OB, obese; OW, 
overweight; aHuang, Yeh & Tsai’s intervention involved two intervention groups, (1) a pregnancy and postpartum group, and (2) a postpartum 
only group; only the pregnancy and postpartum group (1) and the comparison control group are included for this review.26 
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study achieved the maximum score of 6.0,28 three of the studies achieved an 
individual score of 5.0,25, 43, 50 three studies received a score of 4.0,24, 26, 29 seven 
studies were given a score of 3.0,31, 39, 42, 44, 46, 48, 49 three studies received a score of 
2.0,27, 38, 41 and four studies scored 1.0.30, 40, 45, 47 Risk of bias across studies was 
not apparent, although this was difficult to determine given the brevity of some 
papers.46, 50 
Assessment of Gestational Weight Gain 
Gestational weight gain was generally calculated as the last weight 
measured prior to delivery minus pre-pregnancy weight. Pre-pregnancy weight 
was collected via self-report in 11 studies.24, 25, 27-29, 30, 38, 40, 41, 43, 45 Five studies 
utilized an early prenatal, objectively measured weight,31, 39, 42, 46, 49 and two 
studies used a combination of these methods.47, 50 In three studies, it was unclear 
how pre- or early pregnancy weight was obtained.26, 44, 48 The timing of the last 
weighing before delivery differed for studies. Eight studies collected weight on 
the day of delivery,24, 27, 38, 40, 44, 45, 48, 49 two in the week of delivery,30, 39 three at 35 
to 36 weeks gestation,25, 31, 50 and five at the last pre-natal visit with exact timing 
unclear.28, 29, 42, 43, 47 In three studies, it was unclear when the last weighing took 
place.26, 41, 46 
Overall Intervention Effectiveness 
 Pooled results across the 22 trials that were included in the meta-analysis 
(including both brochure and lifestyle interventions in the study by Bogaerts et 
al.,24a, 24b the active and passive interventions in the study by Guelinckx et al,40a, 40b 
and the low and moderate physical activity groups in the study by Ruchat et al.30a, 
30b) showed that the interventions were effective at limiting GWG, with the 
intervention groups gaining significantly less weight than the control groups 
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(WMD = -1.54 kg, [95% CI: -1.86, -1.21], p<.001). Seven of the studies showed 
significantly less weight gain in the intervention group,26, 31, 38, 39, 44, 45, 49 while the 
remaining studies had non-significant differences. A high level of heterogeneity 
between trials was reported (χ2[21] = 111.06, I2=86%). This heterogeneity is 
explored further in subsequent moderator analyses (see Behavior Change 
Techniques). 
 When studies were grouped according to intervention approach, dietary 
interventions were significantly more effective at limiting GWG than both 
physical activity (t(505) = 7.65, p<.001, d=-0.71) or mixed interventions (t(3270) 
= 10.96, p<.001, d=-0.59). There was no significant difference in intervention 
effectiveness when comparing physical activity and mixed approaches (t(3213) = 
0.74, p=.231, d=0.06). 
Underpinning Health Behavior Change Theories 
The only health behavior change theory/technique common to the eight 
interventions identified as being theory-based was motivational interviewing, 
utilized in two studies (see Appendix C; File S2). The study by Claesson et al. 
identified the cornerstone of their program to be a motivational interviewing talk 
in early pregnancy.39 This one hour consultation aimed to motivate the obese 
pregnant woman to change her behavior and seek to obtain information relevant to 
her needs. Bogaerts and colleagues applied the concept of motivational 
interviewing to a stages of behavioral change approach in their lifestyle 
intervention group.24 The focus was to develop discrepancy and to assist behavior 
change through exploring and resolving ambivalence to change. Kinnunen at al. 
based their intervention on a model described by Laitakari and Asikainen.41, 52 
This model identifies five steps for change: assessment, defining the target, 
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planning, implementation, and evaluation and reformation. Phelan et al. identified 
Social Learning Theory (SLT) as underpinning their intervention in order to 
promote changes in eating and physical activity.29 A one-on-one face visit at the 
commencement of the study enabled a discussion of appropriate GWG, physical 
activity and calorie goals. The intervention by Polley and colleagues,43 while they 
did not specify it was underpinned by theory, was similar to the study conducted 
by Phelan et al29and appeared to be rooted in SLT. Individual counseling sessions 
included a review of GWG (on a chart), assessment of current eating and physical 
activity, review of progress towards behavioral goals, problem solving, support 
for stimulus control, self-monitoring, and goal setting.  
The study by Guelinckx et al. included an active intervention group that 
were taught ‘techniques of behavior modification’.40 These techniques were used 
to give the women insight into controlling periods of emotional eating and 
preventing binge eating sessions. Shirazian et al. also defined their intervention as 
behavior modification.44 They provided six structured seminars that discussed 
overcoming barriers to healthy living, nutrition and exercise during pregnancy, 
and reading food labels.  
Finally, Vinter et al. utilized ‘coaching-inspired methods’.31 The 
intervention was published as a brief paper and thus was short on explanation, 
however they stated that their “physiotherapist used coaching-inspired methods 
for improving participants’ integration of physical activities in pregnancy and 
daily life” (p. 2503). This study was chosen to be included as a theory-based study 
because coaching is regularly associated with theoretically based strategies such 
as providing education, feedback and support to improve motivation and self-
efficacy,34 as opposed to general counseling. 
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Six of the eight theory-based studies reported a favorable effect on GWG 
in the intervention group,24, 31, 39, 44 with two of these reporting this effect only in a 
normal weight sub-group.29, 43 Ten of the studies that we did not identify to be 
underpinned by theory using the criteria outlined above reported positive 
intervention effects,26, 27, 30, 38, 45, 47, 49 one of these was significant only in an 
overweight sub-population,28 and one only in a low income sub-group.42 Hence, 
75% of the theory-based studies were effective in limiting GWG, compared with 
77% of the studies not mentioning theory. As a follow-up, we assessed the 
potential impact of including studies in the present review that were excluded in 
Gardner et al.9 because they failed to explicitly state the presence of a health 
behavior theory. We found no difference in the proportion of studies with 
successful findings for those that explicitly stated the presence of a health 
behavior theory (Gardner et al.’s approach) compared with studies identified as 
theory-based according to reported study content (our approach).  
Behavior Change Techniques 
Behavior change techniques identified through the taxonomy are presented 
in Table 3.3. The most common techniques were providing general information 
on the consequences of behavior (16 interventions), behavioral goal setting (16 
interventions), prompting self-monitoring of behavior (16 interventions), and 
outcome goal setting (13 interventions). Ten interventions each provided feedback 
on performance; 9 provided instruction on how to perform the behavior; 6 
interventions used action planning; 5 prompted review of behavioral goals, set 
graded tasks, provided information on where and when to perform the behavior 
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Table 3.3 Moderator analysis comparing the use of behavior change techniques in GWG interventions 
Behaviour change 
techniquea 
Comparisons Studies included n (inter-
vention) 
n  
(cont-
rol) 
Weighted mean 
difference, kg 
(95% CI) 
p Heterogeneity Cohen’s d  
χ2 I2  
1. Provide 
information on 
consequences of 
behaviour in general 
Technique used 24a, 24b, 26, 28, 29, 31, 
38, 39, 40a, 40b, 41, 42, 
43, 44, 45, 49 
1281 
 
1442 
 
-1.75 (-2.14, -1.35) 
 
<.001 104.43 
 
86% 
 
-0.07 
Technique not 
used 
 331 
 
333 
 
-1.10 (-1.67, -0.54) 
 
<.001 7.53 
 
34% 
 
 
2. Provide 
information on 
consequences of 
behaviour to the 
individual 
Technique used 24b, 39 219 
 
192 
 
-2.65 (-3.82, -1.47)** 
 
<.001 
 
3.56 72% -0.11 
Technique not 
used 
 1393 
 
1583 
 
-1.44 (-1.78, -1.11) 
 
 
<.001 
 
115.05 
 
83% 
 
 
5. Goal setting 
(behaviour) 
Technique used 24b, 25, 27, 29, 30a, 30b, 
31, 38, 40a, 41, 42, 43, 45, 
46, 47, 49 
1094 
 
1267 
 
-1.55 (-1.98, -1.11) 
 
<.001 
 
94.73 
 
86% -0.003 
Technique not 
used 
 518 
 
508 
 
-1.52 (-2.01, -1.04) 
 
 
<.001 24.10 
 
71% 
 
 
6. Goal setting 
(outcome) 
Technique used 24a, 24b, 26, 28, 29, 31, 
38, 41, 42, 43, 44, 46, 50 
1045 
 
1163 
 
-1.16 (-1.57, -0.75)** 
 
<.001 32.33 66% 
 
0.11 
Technique not 
used 
 567 
 
612 
 
-2.20 (-2.74, -1.66) 
 
<.001 88.12 
 
90%  
7. Action planning Technique used 24b, 25, 27, 28, 31, 48 41 398 -1.08 (-1.65, -0.51)* <.001 4.86 0% 0.07 
Technique not 
used 
 1196 
 
1377 
 
-1.75 (-2.15, -1.36) 
 
<.001 124.55 
 
88% 
 
 
8. Barrier Technique used 24b, 31, 40a, 44 283 242 -1.54 (-2.46, -0.63) <.001 10.51 71% -0.001 
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Behaviour change 
techniquea 
Comparisons Studies included n (inter-
vention) 
n  
(cont-
rol) 
Weighted mean 
difference, kg 
(95% CI) 
p Heterogeneity Cohen’s d  
χ2 I2  
identification/proble
m solving      Technique not 
used 
 1329 
 
1533 
 
-1.53 (-1.88, -1.19) 
 
<.001 109.20 
 
84% 
 
 
9. Set graded tasks Technique used 24b, 30a, 30b, 43, 47 182 
 
128 
 
-1.94 (-3.24, -0.64) 
 
0.003 
 
11.98 75% -0.04 
Technique not 
used 
 1430 
 
1647 
 
-1.51 (-1.84, -1.17) 
 
<.001 187.61 
 
91% 
 
 
10. Prompt review of 
behavioural goals 
Technique used 31, 38, 41, 44, 45 294 
 
294 
 
-1.56 (-2.38, -0.75) 
 
<.001 19.83 
 
80% 
 
-0.003 
Technique not 
used 
 1318 
 
1481 
 
-1.53 (-1.88, -1.18) 
 
<.001 220.79 
 
92% 
 
 
11. Prompt review of 
outcome goals 
Technique used 26, 27, 29, 38 399 
 
379 
 
-1.60 (-2.27, -0.93) 
 
<.001 5.51 
 
46% 
 
-0.01 
Technique not 
used 
 1213 
 
1396 
 
-1.52 (-1.89, -1.15) 
 
<.001 239.08 
 
93% 
 
 
12. Prompt rewards 
contingent  on effort 
or progress towards 
behaviour 
Technique used 43 57 
 
53 
 
0.72 (-1.63, -3.07)** 
 
0.549 
 
- - 0.21 
Technique not 
used 
 1555 
 
1722 
 
-1.58 (-1.91, -1.25) 
 
<.001 241.19 
 
92% 
 
 
13. Provide rewards 
contingent on 
successful behaviour 
Technique used 24b, 26, 38 194 138 -2.37 (-3.26, -1.48)* <.001 4.01 50% -0.11 
Technique not 
used 
 1418 
 
1637 
 
-1.41 (-1.76, -1.06) 
 
<.001 212.26 
 
92% 
 
 
16. Prompt self-
monitoring of 
behaviour 
Technique used 24b, 25, 26, 27, 28, 29, 
30a, 30b, 40a, 41, 42, 44, 
45, 46, 47, 49 
957 
 
1148 
 
-1.82 (-2.26, -1.38)* 
 
<.001 107.11 
 
88% 
 
-0.07 
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Behaviour change 
techniquea 
Comparisons Studies included n (inter-
vention) 
n  
(cont-
rol) 
Weighted mean 
difference, kg 
(95% CI) 
p Heterogeneity Cohen’s d  
χ2 I2  
Technique not 
used 
 655 
 
627 
 
-1.20 (-1.68, -0.72) 
 
<.001 147.84 95% 
 
 
17. Prompt self-
monitoring of 
behavioural outcome 
Technique used 24a, 24b, 29, 42, 50 617 
 
738 
 
-0.89 (-1.44, -0.34)** 
 
0.014 
 
10.56 
 
62% 
 
0.10 
Technique not 
used 
 995 
 
1037 
 
-1.88 (-2.29, -1.48) 
 
<.001 101.48 84% 
 
 
19. Provide feedback 
on performance 
Technique used 26, 29, 30a, 30b, 38, 41, 
42, 43, 45 
654 
 
852 
 
-1.29 (-1.78, -0.81) 
 
<.001 27.27 
 
71% 
 
0.05 
Technique not 
used 
 958 
 
923 
 
-1.73 (-2.17, -1.30) 
 
<.001 121.61 
 
90% 
 
 
20. Provide 
information on where 
and when to perform 
the behaviour 
Technique used 25, 39, 41, 46, 48 247 
 
307 
 
-1.17 (-1.81, -0.53) 
 
<.001 7.97 
 
62% 
 
-0.05 
Technique not 
used 
 1365 
 
1468 
 
-1.66 (-2.04, -1.29) 
 
<.001 232.53 
 
93% 
 
 
21. Provide 
instruction on how to 
perform the 
behaviour 
Technique used 24b, 25, 26, 27, 28, 31, 39, 
47, 48 
620 
 
623 
 
-1.52 (-1.98, -1.06) 
 
<.001 9.37 
 
25% 
 
0.004 
Technique not 
used 
 992 
 
1152 
 
-1.55 (-2.01, -1.10) 
 
<.001 103.63 
 
87% 
 
 
22. Model/ 
demonstrate the 
behaviour 
Technique used 25, 27 123 
 
141 
 
-1.18 (-2.48, 0.12) 
 
0.074 
 
0.02 
 
0% 0.04 
Technique not 
used 
 1489 
 
1634 
 
-1.56 (-1.89, -1.22) 
 
<.001 247.33 
 
92% 
 
 
27. Use of follow-up 
prompts 
Technique used 29, 41, 43 285 293 -0.20 (-1.13, 0.72)*** 0.669 1.41 0% 0.15 
Technique not 
used 
 1327 
 
1482 
 
-1.72 (-2.07, -1.38) 
 
<.001 216.75 
 
92%  
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Behaviour change 
techniquea 
Comparisons Studies included n (inter-
vention) 
n  
(cont-
rol) 
Weighted mean 
difference, kg 
(95% CI) 
p Heterogeneity Cohen’s d  
χ2 I2  
28. Facilitate social 
comparison 
Technique used 29 179 184 -0.65 (-1.85, 0.55)* 0.287 - - 0.09 
Technique not 
used 
 1433 
 
1591 
 
-1.61 (-194, -1.27) 
 
<.001 224.65 
 
91% 
 
 
29. Plan social 
support/social 
change 
Technique used 29, 39, 46 322 345 -1.57 (-2.44, -0.69) <.001 4.79 79% -0.003 
Technique not 
used 
 1290 
 
1430 
 
-1.53 (-1.88, -1.18) 
 
<.001 221.90 91% 
 
 
36. Stress 
management/ 
emotional control 
training 
Technique used 25, 28 60 94 -1.27 (-2.89, 0.36) 0.128 1.81 49% 0.03 
Technique not 
used 
 1552 1681 -1.55 (-1.89, -1.22) <.001 226.61 92%  
37. Motivational 
interviewing 
Technique used 24b, 39 219 192 -2.65 (-3.82, -1.47)** <.001 3.56 72% -0.11 
Technique not 
used 
 1393 
 
1583 
 
-1.44 (-1.78, -1.11) 
 
<.001 149.55 
 
87% 
 
 
Study numbers correspond to reference list, except: 24a, Bogaerts et al. brochure intervention; 24b, Bogaerts et al., lifestyle intervention; 30a, 
Ruchat et al. low intensity intervention; 30b, Ruchat et al., moderate intensity intervention; 40a, Guelinckx et al. active intervention; 40b, 
Guelinckx et al. passive intervention. 
aBehavior change techniques are numbered according to the number assigned in the taxonomy.37 
*p<.05. **p<.01, ***p<.001 comparing interventions using a technique to those not using a technique. 
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and prompted self-monitoring of behavioral outcome; 4 interventions prompted  
review of outcome goals and utilized barrier identification/problem solving; 3 
interventions provided rewards contingent on successful behavior, used follow-up 
prompts, and planned social support/social change; 2 interventions provided 
information on consequences of behavior to the individual, used stress 
management/emotional control training, and provided motivational interviewing; 
and 1 intervention each prompted rewards contingent on effort or progress 
towards a behavior and facilitated social comparison.  
An average of 5.5 (range 1-12) techniques were reported per intervention 
(i.e., the intervention group in each study, plus the two separate interventions each 
employed by Bogaerts et al.,24 Guelinckx et al.40 and Ruchat et al.30). In general, 
more techniques were reported in effective interventions and there was a trend for 
interventions with a larger number of techniques to report greater differences in 
GWG between the intervention and control groups (r(n=20) =.30, p=.10). There 
were 18 techniques that were not utilized in any intervention.  
Nineteen studies included a control group, and an average of 0.7 (range 0-
3) techniques were reported per study. Eight control groups did not utilize any 
behavior change techniques and only five techniques were identified across all 
studies. Nine studies provided general information on the consequences of 
behavior,26-29, 31, 38, 41, 43, 49 and one study reported each of the following 
techniques: behavioral goal setting,49 outcome goal setting,41 self-monitoring of 
behavioral outcome,24 and providing instruction on how to perform the behavior.49 
Table 3.3 presents the moderating effect of each present behavior change 
technique for effective interventions. Significant differences favoring the 
intervention group were reported for four techniques (i.e., studies that used this 
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technique were more effective than studies that did not); these were providing 
information on the consequences of behavior to the individual (t(3385) = 2.34, 
p=.010, d=-0.11), provide rewards contingent on successful behavior 
(t(3385)=1.72, p=.042, d=-0.11), prompt self-monitoring of behavior 
(t(3385)=1.80, p=.036, d=-0.07), and motivational interviewing (t(3385) = 2.33, 
p=.0160, d=-0.11). None of these behavior change techniques were present in 
dietary or physical activity interventions. There was a trend for providing 
information on the consequences of behavior in general to be present in more 
effective interventions. The following techniques were not used in more effective 
interventions: outcome goal setting (t(3385) = 3.00, p=.001, d=0.11), action 
planning (t(3385)=1.72, p=.043, d=0.07), prompt rewards contingent on effort of 
progress towards behavior (t(3385)=2.45, p=.007, d=0.21), prompt self-
monitoring of behavioral outcome (t(3385) = 2.92, p<.002, d=0.10), use of 
follow-up prompts (t(3385) = 3.42, p<.001, d=0.15), and facilitate social 
comparison (t(3385)=1.77, p=.038, d=0.09). A high level of heterogeneity was 
reported for most comparisons,53 and many comparisons included only one or two 
studies with a particular technique.  
When techniques were broken down systematically, many studies were 
effective in only a sub-group of the sampled population. When provision of 
general information on the consequences of behavior was given, 13 of 16 
interventions reported a positive intervention effect,24a, 24b, 26, 31, 38, 39, 44, 45, 49 with 
two in a normal weight sub-group only,29, 43 and one each in an overweight and 
low-income sub-group only.28, 42 Behavioral goal setting was present in 16 
interventions, of which 12 reported positive GWG effects,24a, 27, 30a, 30b, 31, 38, 45, 47, 49 
including two in a normal weight sub-group,29, 43 and one in a low-income sub-
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group.42 Ten of the 13 interventions using outcome goal setting reported positive 
intervention effects,24a, 24b, 26, 31, 38, 44 including two in a normal weight sub-
population,29, 43 and one each in an overweight and low-income group only.28, 42 
Eleven of the 16 interventions that prompted behavioral self-monitoring were also 
effective,24b, 27, 30a, 30b, 44, 45, 47, 49 including one each in an overweight,28 normal 
weight,29 and low-income42 sub-groups. When multiple interventions adopted the 
same behavior change technique, only two techniques were shown to be effective 
in all the trials: prompting review of behavioral goals (4 interventions),26, 27, 29, 38 
and providing rewards contingent on successful behavior (3 interventions).24b, 26, 38 
Both studies that focused solely on dietary improvement were present only for the 
techniques provision of general information, and outcome goal setting. 
Discussion 
GWG Interventions and Behavior Change Theory 
The aim of this review was to build on the work of Gardner et al.9 by 
evaluating the theories of behavior change informing interventions designed to 
limit GWG using a generalized health psychology perspective, and assessing the 
behavior change techniques reported in the interventions. We identified eight 
studies as being theory-based, and six of these reported positive effects on GWG, 
compared with 10 out of 13 studies that did not explicitly state a theory of health 
behavior change. We have extended the findings of Gardner et al.9 by broadening 
the definition of an underpinning theory to include studies that appeared to be 
informed by several characteristics of theories (e.g., self-efficacy, barrier 
identification, motivation), even if not explicitly stated. We chose to do this 
because the presence of theory may affect the results of the intervention, whether 
stated or not by the authors. Additionally, some researchers may be 
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knowledgeable in behavior change techniques but may not necessarily understand 
the psychological theories that these techniques are based on. It is also possible 
that the effectiveness of studies informed by theory is affected by how well theory 
was applied in the intervention. As the application of theory in GWG 
interventions is refined, more favorable results may be reported. 
Of the eight theory-based studies, only one identified SLT as underpinning 
the intervention, and one was apparently (although not specifically described) 
informed by similar constructs. This is despite the fact the interventions that aim 
to prevent weight gain in non-pregnant populations are commonly based on SLT, 
and its successor Social Cognitive Theory (SCT).54 In fact, Hardeman et al. 
identified that the only psychological models underlying weight gain prevention 
interventions to be SLT and SCT.54 Even with the homogeneity of underpinning 
theory, Hardeman et al. described the difficulty in identifying effective types of 
interventions because of the variability in study designs, samples and outcome 
measures. We draw many parallels from this in our review; the GWG intervention 
literature includes a wide variation in study quality, design, intervention protocol 
and measurement of GWG. Hardeman et al. also reported that the most effective 
of the weight gain prevention studies they reviewed involved a mixture of 
behavior change methods, including goal setting and self-monitoring.  
Behavior Change Techniques 
Overall, GWG interventions were effective at limiting pregnancy weight 
gain, with diet-focused interventions more effective than physical activity or 
mixed interventions. We observed significant moderator effects (in the direction 
of lower GWG) for four behavior change techniques; i.e., these techniques were 
associated with significantly lower GWG. These were providing information on 
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the consequences of behavior to the individual, providing rewards contingent on 
successful behavior, prompting self-monitoring of behavior, and motivational 
interviewing. We also found the technique of providing information on the 
consequences of behavior in general to be present in more effective interventions, 
albeit this difference was not significant. The high level of heterogeneity observed 
in these comparisons, and the fact that many comparisons included only a few 
studies for each technique indicates that our findings must be interpreted with 
caution. However, these findings suggest that the use of the above-mentioned 
techniques may be helpful in limiting GWG.  
In contrast, we found six techniques to be absent from more effective 
interventions. In two cases (techniques 12, rewards contingent on progress or 
effort, and 28, facilitate social comparison) this is due to only one trial 
incorporating the technique of interest (Phelan et al.29, and Polley et al.43), and 
although the intervention was not effective as a whole in both studies, both 
reported that a normal-weight sub-group were more likely to gain within GWG 
recommendations. Similarly, only three trials each used the technique of follow-
up prompts.29, 41, 43 In this case, two of the three trials were effective in a sub-
group of the population (Phelan et al.29 and Polley et al.’s43 normal-weight 
groups). Thus, these techniques should not yet be discounted as potential avenues 
for aiding behavior change in the prevention of excessive GWG until they can be 
evaluated further. 
To complement our moderator analysis, we systematically reviewed the 
behavior change techniques used by the studies included in our review. We 
identified four common behavior change techniques from the Michie et al. 
taxonomy.37 These were (1) providing general information on the consequences of 
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behavior; (2) behavioral goal setting; (3) outcome goal setting, and (4) prompting 
self-monitoring of behavior. Three studies used all four of these behavior change 
methods,29, 41, 42 and two of these studies were found to be effective at limiting 
GWG; however this was only in a sub-group of their population.29, 42 An 
additional seven studies used three of the four techniques, and all but one 
(Kinnunen et al.41) were effective. The study by Kinnunen et al. reported high risk 
of bias, a relatively small sample size (N=105), and only included nulliparous 
women, however they included a large number of behavior change techniques 
(8).41 The effective studies by Olson et al.42 and Phelan et al.29 reported average to 
below average bias risk, large sample sizes (N=560 and 401, respectively), and 
included women of any parity. Phelan et al. also reported the highest number of 
behavior change techniques (10). Moreover, studies reporting more techniques 
were more likely to report a favorable effect on GWG. From these comparisons, it 
is unclear whether: (a) the combination of the above behavior change techniques 
are what made the intervention effective; (b) better study design facilitated a more 
positive outcome, or (c) the combination of more behavior change methods 
created a dose-response resulting in a more favorable outcome in better designed 
studies. Hardeman et al. suggest that a mix of behavior change methods may be 
the key to eliciting a significant effect on weight, reporting that the most effective 
intervention utilized goal setting, self-monitoring and contingencies.54 Previous 
research also suggests that the use of a multi-component intervention approach is 
necessary due to the complex nature of behavior change.55 Thus, the range of 
different strategies utilized in all GWG interventions is justified. We reported a 
mean of 5.5 techniques per trial, with a trend for increasing effectiveness with 
more techniques. Gardner et al. reported an average of 5.1 behavior change 
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techniques per trial,9 suggesting that more recent trials are including more 
techniques. Gardner et al. reported, as we did, self-monitoring and goal setting to 
be amongst the most commonly utilized techniques. Goal setting was noted as a 
key strategy to behavior change in a review of health coaching interventions to 
improve healthy lifestyle behaviors.34 Goal setting as a strategy to prevent 
excessive GWG was also recently reviewed by Brown and colleagues, who 
reported that all five studies that incorporated this technique were effective.32 
Fourteen of the 19 (74%) studies that utilized self-monitoring of behavior 
and/or outcome reported a positive effect on GWG. In contrast, 7 studies involved 
monitoring by others (e.g., midwife weighing the participant and recording this), 
and 6 of these studies reported positive intervention effects. Moderator analyses 
showed that self-monitoring of a behavioral outcome (e.g., weight gain) was 
present in effective interventions, while behavioral self-monitoring was absent. 
Similarly, a review by Streuling et al. identified weight monitoring to be 
associated with effective interventions.14 These findings suggest that having an 
expert or other person checking the progress of an individual’s outcome, or 
monitoring it yourself, may facilitate adherence to the behavior that will result in a 
positive change in the outcome. In these studies, it appears that monitoring GWG 
is effective in helping women perform behaviors that will limit GWG. These 
findings are in contrast with those reported by Gardner et al., who suggest further 
research is needed to determine the effectiveness of weight monitoring on GWG.9 
Gardner et al. did not distinguish monitoring by others from self-monitoring, 
which may have resulted in this discrepancy. 
Gardner et al. also reported an under-use of information provision in the 
literature.9 We found that 15 of 19 studies (79%) provided information on 
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consequences of behavior in their interventions, while 9 control groups (47%) 
provided such information. This may be different to general information or 
education, which are key components leading to health behavior change and were 
not able to be coded in the taxonomy. They can improve self-efficacy and 
motivation, two mediators that may help women with appropriate GWG.19 The 
inclusion of information on the consequences of behavior in the control group as 
well as interventions suggests that it may be most effective when combined with 
other behavior change techniques, but may not be enough to elicit behavioral 
changes towards a healthier lifestyle on its own. 
Curiously, although dietary interventions were significantly more effective 
at limiting GWG than any other type of intervention, the two interventions 
identified as diet-based45, 49 did not contain any of the techniques that were 
reported in our moderator analysis to be present in more effective interventions. 
Furthermore, dietary interventions were only present in two of the four the most 
common behavior change techniques outlined in our systematic analysis 
(provision of general information on the consequences of behavior and behavioral 
goal setting); neither of these techniques were identified as effective through the 
moderator analysis. It is possible (and more likely probable), however, that studies 
that included a dietary component did include these techniques, yet we were not 
able to discern the effect of diet on the success of the intervention as the results 
were always presented for the combined intervention. Given the success of the 
diet-based interventions reported here, and also by Thangaratinam et al. in a 
recent meta-analysis of GWG interventions,15 researchers may be able to develop 
more successful interventions by incorporating behavior change techniques 
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indentified as more effective at limiting GWG into dietary interventions, rather 
than physical activity or mixed trials. 
Limitations 
There are several limitations applicable to this review. First, the risk of 
bias across studies was generally quite high, with an average risk score of 3.1 out 
of 6.0 (lower score relates to a higher risk of bias). Seven of the studies received a 
risk of bias score of 2.0 or 1.0, indicating very high risk; this may be due to 
limitations in reporting of allocation concealment or attrition, or study design 
(e.g., historical control group compared with RCT). High risk of bias was evident 
mainly due to lack of application of the intention-to-treat principle; future studies 
should consider using this method for statistical analyses.  
Secondly, the broad range of bias risk, participant characteristics, 
intervention components, theoretical underpinnings and behavior change 
strategies creates difficulties for comparison. When comparing studies, these 
differences should always be considered, as they may affect study outcome, in 
addition to other theoretical aspects that we are examining.  
Thirdly, the taxonomy used to classify behaviors has its own limitations. 
In the studies by Huang et al.26 and Kinnunen et al.,41 we identified a difficulty 
when coding the technique of barrier identification/problem solving – the 
taxonomy identifies that techniques should be coded as barrier identification if in 
response to performance and it is not clear if this also counts for barriers identified 
at the beginning of the intervention. Furthermore, it was unclear whether exercise 
classes could be identified as modeling/demonstrating the behavior, although this 
information could be inferred. We have not coded exercise classes as modeling 
unless this technique was specifically stated.39 Finally, the technique of providing 
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information on where and when to perform the behavior was difficult to code if 
‘when’ and ‘where’ were inferred. This occurred in five instances.31, 42-45 This 
may be mitigated by authors providing more specific information in their 
methods. A similar issue arose in terms of feedback for performance in Guelinckx 
et al.,40 where the write up of the intervention was worded ambiguously. 
Additionally, interpreting a paragraph of general (often brief) intervention 
information and grouping it into specific categories is a highly subjective process 
and it is possible that interventions may have included techniques that were not 
classified. The same limitation exists for the classification of underpinning 
theories, where an intervention may have been underpinned by theory and this 
was not identified. We attempted to identify all theory-based studies by using a 
broad health psychology perspective. 
Conclusion 
Interventions designed to limit GWG are characterized by a wide variety 
of theoretical underpinnings and health behavior change strategies, creating 
difficulties for comparison across studies. Overall, we found that studies based on 
theory were as effective as studies that were supposedly non-theory-based at 
limiting GWG, and that the provision of information, motivational interviewing, 
self-monitoring of behavior, and providing rewards contingent on successful 
behavior may be key strategies when intervening in GWG. In particular, 
combining key behavior change strategies with dietary interventions may be most 
effective. Further research will need to provide clarity on the exact combination of 
behavior change techniques, or which underpinning theories, are most useful for 
limiting GWG. Future research should also aim to identify behavior change 
techniques that are representative of different theories. This information will assist 
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health professionals caring for pregnant women to tailor their care to help their 
patients achieve appropriate GWG, optimizing health outcomes for mother and 
baby.   
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Abstract 
Introduction 
We reviewed literature pertaining to correlates of body dissatisfaction in 
pregnancy.  
Methods 
Data Sources. A search of databases was conducted in May 2012.  
Methods of Study Selection. A total of 251 studies were screened; 56 
articles were read in their entirety, and 22 were included. 
Results 
Tabulation, Integration, and Results. Psychological factors were 
associated with body dissatisfaction during pregnancy, albeit the most commonly 
assessed relationship was between body dissatisfaction and depression.   
Discussion 
The prevention of heightened body dissatisfaction during the reproductive 
phase will only be effective when models of risk factors have been examined 
systematically and rigorously.  
 
Keywords 
Body dissatisfaction, body image, pregnancy, psychological factors, risk factors. 
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Introduction 
While women’s body image research has been prolific over the last 20 years, 
the literature has not yet been synthesized into a comprehensive model of the 
causes and outcomes of body image disturbances during pregnancy. This is 
despite the fact that pregnancy is a time when a woman’s body changes in shape 
and size rapidly within a relatively short period of time. Given these somewhat 
unique physical changes that accompany pregnancy, women are likely to re-
evaluate their body image as their size increases, body shape changes, and 
pregnancy-related physical symptoms become more pronounced. This re-
evaluation of body image may challenge some women, with their body 
dissatisfaction (BD, one facet of body image relating to discontentment associated 
with specific aspects of one’s body (Thompson, Heinberg, Altabe & Tantleff-
Dunn, 1999)), having the potential to become heightened in relation to aspects of 
their bodies that alter during pregnancy. This potentially allows for a more 
powerful test of the factors leading to BD than at other times in women’s lives 
when body shape remains relatively stable (Skouteris, Carr, Wertheim, Paxton & 
Duncombe, 2005).  
Despite accumulated research evidence suggesting that BD is prevalent 
within pregnant populations (Skouteris, 2011), and that it is linked with a range of 
adverse health outcomes (Skouteris, 2011; Skouteris et al., 2005) (including 
depression, obesity, and excessive gestational weight gain for the mother and also 
unhealthy eating behaviours which can negatively impact on the unborn child’s 
health and development), BD is largely ignored by health professionals working 
with pregnant women. A recent survey of 458 Fellows of the American College of 
Obstetricians and Gynecologists revealed that less than one-third of physicians 
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assessed for body dissatisfaction during routine gynecologic and obstetric care 
(Leddy, Jones, Morgan & Schulkin, 2009). A key reason for this neglect is the 
absence of a comprehensive model of the determinants and indicators of BD 
during pregnancy, as well as an established intervention program to successfully 
treat pregnant women’s BD.  
While interventions targeting BD in pregnant women are clearly warranted, 
these interventions can only be successful once the relationships between BD and 
psychological, social, and physical correlates have been examined systematically 
and a thorough understanding has been achieved. To our knowledge, there has 
been no comprehensive evaluation of the magnitude of putative correlates of BD 
during pregnancy. Hence, we undertook a systematic review of the research to 
identify variables that are associated with BD during pregnancy, in both cross-
sectional and prospective longitudinal studies. In order to quantify these 
relationships, the systematic review was augmented with a summary of effect 
sizes estimates for each correlate of BD. 
Method 
No protocol for this review has been published. This review was informed 
by the Preferred Reporting Items for Systematic reviews and Meta-Analyses 
(PRISMA) guidelines (Moher et al., 2009).  
Search Strategy 
A search was conducted in May 2012 using the following databases: 
PsycInfo, PsycArticles, PsycExtra, PsycBooks, CINAHL, Global Health, 
Medline, and Clinicaltrials.gov. First, the keyword of body image was cross-
referenced with each of the following search terms: pregnancy, gestation, woman, 
women, mother, and maternal. This search strategy was then repeated with the 
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following keys replacing body image: body dissatisfaction, body concerns, body 
preoccupation, body attitudes. Manual searches were not introduced in order to 
avoid selection biases.  Papers were limited to peer-reviewed articles published in 
English (Ferguson & Brannick, 2012). Articles that had not been peer-reviewed 
were avoided as per Ferguson and Brannick’s (2012) guidelines which outline 
how these articles can increase bias in meta-analyses. 
Eligibility Criteria 
After the removal of duplicates, studies were screened for eligibility via 
their titles and abstracts. First level screening of the titles and abstracts excluded 
articles if they were: (1) qualitative in design, (2) did not include body 
dissatisfaction as a measured variable, (3) did not include some other variable to 
be tested as a correlate of body dissatisfaction, and (4) if they did not sample from 
a pregnant population. Second level screening was completed if eligibility could 
not be determined via the article’s title or abstract, with the studies read in their 
entirety to determine whether they had sufficiently investigated the search terms. 
Papers were excluded at this level if the study had poor methodology or they did 
not provide a sufficient examination of body dissatisfaction during pregnancy and 
its correlates. Poor study designs included those that assessed body image 
retrospectively (the participants were not pregnant at the time of data collection), 
and/or used self-report measures that exhibited poor reliability (i.e., Cronbach’s 
alpha < .7). Although the authors initially intended to limit this review to 
longitudinal studies, the insufficient number of such papers necessitated 
consideration of cross-sectional evaluations of correlates of BD. To disambiguate 
cross-sectional and longitudinal effects, longitudinal data were included in the 
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review only if the body dissatisfaction measure reflected change in dissatisfaction 
from one time point to another (e.g., Time 1 to Time 2). 
Data Abstraction 
 Data from the studies were manually collated into matrices in Microsoft 
Excel to enable a comparison of the studies’ aims, body dissatisfaction measures, 
samples, results, and conclusions. Variables included were: body dissatisfaction, 
pregnancy period (trimester 1, trimester 2, trimester 3), nature of relationship 
(cross-sectional or longitudinal) and correlates of body dissatisfaction (physical, 
demographic, behavioral, psychological, and socio-environmental).  
Effect size estimates were obtained from information cited in the articles, 
and converted to Pearson’s r as a common metric for interpretation. Where there 
were multiple estimates of a given relationship (e.g., depression and body 
dissatisfaction), a single index of effect size was obtained by calculating a sample 
size-weighted average of individual estimates. For comparison purposes, separate 
estimates were calculated for cross-sectional and longitudinal assessments. 
Ferguson’s (2009) guidelines were applied for interpreting the magnitude of 
association between BD and its correlates: correlations of .2 were defined as 
small, .5 as medium, and .8 as strong effects. 
Results 
Study Selection 
The initial search yielded 251 records. After the removal of duplicates and 
inclusion of relevant papers identified through perusal of reference lists, 56 were 
assessed by reading them in their entirety, and 22 of these papers met the 
inclusion criteria specified above. 
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Summary of Included Studies 
Details of the included studies, their design, methodology, body 
dissatisfaction measures used, and main outcome findings are summarized as 
supplementary material in Appendix D. Table 5.1 provides a glossary of the body 
dissatisfaction measures relied upon in the studies, while Table 5.2 summarizes 
the effect sizes for each of the studies included in this review. Table 5.2 separated 
effects based on type of correlates (psychological, sociocultural, physical, 
behavioral, and demographic). Average effect sizes varied within and across these 
categories, although the psychological correlates tended to exhibit the strongest 
relation to body dissatisfaction. More detailed review of these findings, broken 
into categories, is provided in the following section of this review.  
Correlates of Body Dissatisfaction during Pregnancy   
Psychological. As shown in Table 5.2, body dissatisfaction through 
pregnancy has consistent, but weak associations with depressed mood (Anderson, 
Flemming & Steiner, 1994; Chou, Lin, Cooney, Walker & Riggs, 2003; Clark, 
Skouteris, Wertheim, Paxton & Milgrom, 2009a; Haedt & Keel, 2007; Rauff & 
Symons Downs, 2011; Skouteris et al., 2005; Symons Downs, Di Nallo & Kirner, 
2008). This relationship appears robust given that depressive symptoms were 
linked to various aspects of body dissatisfaction, including global body 
dissatisfaction (Anderson et al., 1994; Haedt & Keel, 2007), dissatisfaction with 
specific body parts (Chou et al., 2003; Rauff & Symons Downs, 2011; Symons 
Downs et al., 2008) (most notably stomach and buttocks), perceptions of 
unattractiveness, and concern with one’s weight and shape (Duncombe, 
Wertheim, Skouteris, Paxton & Kelly, 2008; Haedt & Keel, 2007; Jenkin &  
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Table 5.1 Glossary of body image measures 
Scale Subscales Used 
Attitude to Body Image Scale 
(ABIS) (Strang and Sullivan, 
1984) 
n/a 
Body Attitude Questionnaire 
(BAQ)(Ben-Tovim and 
Walker, 1991) 
Four pregnancy specific subscales to assess 
satisfaction; feeling fat (13 items), salience of 
weight and shape (8 items), strength and fitness 
(6 items) and feeling attractive (5 items). 
Body Areas Satisfaction 
Scale (BASS) (Cash, 1990) 
Body dissatisfaction about body parts, breaks 
body image down to different areas. 
Body Cathexis Scale (BCS) 
(Secourd and Jourard, 1953) 
Ranks body parts on a 7 point scale- ranging 
from 1- negative feelings and wish change could 
somehow be made through to 7- positive feelings 
and consider myself fortunate.  Body parts 
include; hips, bust, weight, waist, abdomen, legs, 
feet, facial appearance, shoulder width and hair. 
Body Shape Questionnaire 
(BSQ) (Mazzeo, 1999) 
Measures body image preoccupation through 
statements such as- ‘have you felt ashamed of 
your body’. 
Contour Drawing Rating 
Scale (CDRS) (Thompson 
and Gray, 1995) 
Women select what they perceive to be their 
current and ideal figures from a series of 9 
schematic figures of varying weights/shapes, a 
higher discrepancy is indicative of greater 
dissatisfaction. 
Figure Rating Scale (FRS) 
(Thompson and Altabe, 
1991) 
Compares the selection of different figures 
(ranging from very slim to very large) women 
perceive as representing a range of statements 
such as ‘figure that looks most like an ideal 
mother’ and ‘figure a female would think of as 
attractive’. 
Pregnancy Figure Rating 
Scale (PFRS) (Skouteris et 
al., 2005) 
Three body parts (the stomach, bust and 
buttocks) are portrayed in 9 different figures, 
each representing a certain size.  Participants 
select figures corresponding to their ideal figure 
and perceived current figures, greater 
discrepancies indicate greater dissatisfaction. 
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Table 5.2 Summary of effect estimates for various correlates of body 
dissatisfaction 
Correlate Design No. 
estimates 
Sample 
size 
r Range of r 
Psychological      
   Body dissatisfaction L 13 2034 .71*** .56 to .80 
   Body image 
importance 
CS 6 924 .53*** .25 to .76 
   Body image 
importance 
L 4 632 .23*** .20 to .27 
   Commitment to 
pregnancy 
CS 1 113 -.25** n/a 
   Depression CS 19 2877 .37*** .21 to .58 
   Depression L 14 2036 .21*** .08 to .35 
   Eating restraint CS 5 342 .45*** .34 to .61 
   Maternal attachment CS 2 382 -.12* -.04 to -.20 
   Stress CS 1 113 .26** n/a 
Sociocultural      
   Appearance-related 
teasing 
L 2 246 .23** .16 to .29 
   Pressure to be thin L 2 246 .27*** .26 to .27 
   Social support CS 1 113 -.26** n/a 
Physical      
   BMI CS 3 512 .19*** .16 to .26 
   BMI L 2 178 .07 .06 to .07 
   Breastfeeding CS 2 104 .48*** .40 to .56 
   Pregnancy symptoms CS 4 656 .13*** .02 to .17 
Behavioural      
   Exercise CS 3 502 -.24*** -.05 to -.33 
   Exercise L 3 690 -.04 -.07 to +.01 
   SmokingA CS 6 853 .08* .00 to .27 
   SmokingB CS 6 853 .19*** .16 to .27 
Demographics      
   Parity CS 1 130 .18* n/a 
Notes: *p<.05, **p<.01, ***p<.001. 
CS = cross-sectional design, L = longitudinal design 
A = smoking estimate in which non-reported results were assigned a correlation of 
0. 
B = smoking estimate in which non-reported results were assigned a correlation of 
.16 (corresponding with p = .05). 
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Tiggemann, 1997; Skouteris et al., 2005). While the bulk of this research has 
relied on cross-sectional designs, depressive symptoms early in pregnancy 
temporally precede and predict body dissatisfaction in later stages of pregnancy 
(Symons Downs et al., 2008). Symons Downs, DiNallo, and Kirner (2008) 
showed that depressive symptoms in trimester 1 predicted body dissatisfaction in 
trimesters 2 and 3, and that depressive symptoms in trimester 2 also predicted 
trimester 2 body dissatisfaction. Rauff and Symons Downs (2011) demonstrated 
that body dissatisfaction may also longitudinally influence depression, with 
trimesters 1 and 2 body dissatisfaction predicting trimesters 2 and 3 depression, 
respectively. Given the limited variability in the size of these longitudinal 
associations, it is possible that the bi-directional relationship between depressive 
symptoms and body dissatisfaction remains stable throughout the course of 
pregnancy.  
Small cross-sectional associations have been found between body 
dissatisfaction throughout pregnancy and stress (Chou et al., 2003), maternal fetal 
attachment (Haedt & Keel, 2007; Huang, Wang & Chen, 2004), and commitment 
to pregnancy and motherhood (Chou et al., 2003), whereas eating restraint 
exhibited small to moderate associations with body dissatisfaction (Clark & 
Ogden, 1998; Duncombe et al., 2008; Rocco et al., 2005). Body dissatisfaction 
and importance attributed to appearance earlier in pregnancy has also shown 
moderate to strong associations with body dissatisfaction at later stages of 
pregnancy (Duncombe et al. 2008; Skouteris et al., 2005).  
Socio-environmental. Level of support from family and friends (Chou et 
al., 2003), appearance-related criticism (Skouteris et al., 2005), and perceived 
socio-cultural pressures to be thin (Skouteris et al., 2005) have been shown to be 
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associated with body dissatisfaction during pregnancy. Chou et al. (2003) reported 
that body dissatisfaction had a small negative correlation with level of social 
support. Skouteris et al. (2005) found that weight-related teasing during mid-
pregnancy predicted feeling less attractive and feeling fat during late pregnancy, 
even after controlling for body dissatisfaction in mid-pregnancy. Furthermore, 
mid-pregnancy perceived socio-cultural pressure to be thin predicted feeling less 
attractive and feeling fatter during late pregnancy (Skouteris et al., 2005). 
Demographic.  Twelve of the 21 studies sampled educated, Caucasian 
women, in their mid 20s or early 30s, who were in stable relationships or married. 
Of the 21 studies, seven failed to provide sufficient demographic details for their 
sample to make interpretations. DiPietro et al. (2003) reported that primiparous 
women had more positive attitudes about their appearance in late pregnancy than 
multiparous women.  Due to the homogeneity of the samples the studies relied on, 
it was not possible to make any other comparisons on the basis of demographic 
factors. 
Physical. The relationship between physical symptoms experienced during 
pregnancy (such as fatigue, nausea, and poor sleep quality) and body 
dissatisfaction was found to be small and inconsistent across studies. Chou et al. 
(2003) failed to find an association between body dissatisfaction and nausea, 
vomiting, and fatigue during pregnancy; in contrast, Kamysheva et al. (2008) 
found that body dissatisfaction was associated with fatigue and nausea.  
Kamysheva et al. also found that diminished sleep quality throughout pregnancy 
predicted depressive symptoms and, in turn, body dissatisfaction.  
There is also evidence to suggest that breastfeeding and body image are 
moderately related, although the strength of this relationship may alter as women 
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progress through pregnancy. Foster et al. (1996) found that women in their third 
trimester (between 32 and 38 weeks gestation) whom had greater levels of body 
dissatisfaction were less inclined to want to breastfeed. Huang et al. (2004) also 
found that while women who intended to bottle feed demonstrated an increase in 
their body dissatisfaction across their pregnancies, women with the intention to 
either purely breastfeed or to breastfeed and bottle feed became more body 
satisfied as they progressed through pregnancy. Providing further depth to the 
relationship between body dissatisfaction and intention to breastfeed, Johnston-
Robledo and Fred (2008) reported that women midway through their pregnancies 
(approximately 21 weeks gestation) with greater levels of body dissatisfaction 
were more worried that breastfeeding would be embarrassing, were concerned 
about the impact of breastfeeding on their bodies and sexuality, and were less 
comfortable with feeding in public. Given the wide array of benefits for both 
mother and child that can result from breastfeeding (World Health Organisation 
(WHO), 2011), this association between BD during pregnancy and hesitancy in 
initiating breastfeeding needs to be considered in a public health context. To 
encourage breastfeeding, the education and promotion of breastfeeding needs to 
not only cover the benefits of this type of infant feeding but also look at BD 
(WHO, 2011).  
Body mass index (BMI), both prior to and during pregnancy, has been 
shown to be weakly and positively associated with body dissatisfaction in cross-
sectional studies (Davies & Wardle, 1994; Haedt & Keel, 2007; Huang et al., 
2004). The extent to which BMI predicts body dissatisfaction, and vice versa, 
remains unclear, in part due to the different methods employed to evaluate the 
causal nature of this relationship. Whereas Skouteris et al. (2005) found that pre-
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pregnancy BMI was not associated reliably with an increase in body 
dissatisfaction in late pregnancy, DiPietro et al. (2003) found that women who 
gained more weight during pregnancy tended to express more negative body 
image attitudes in the later stages of pregnancy, even after controlling for pre-
pregnancy BMI. They also reported that women who gained less weight during 
pregnancy than recommended had the least negative attitudes towards their bodies 
(DiPietro et al., 2003).  
Mehta et al. (2011) compared pregnant women’s perceptions of what their 
ideal body size was to what their current perceived body size was, finding that 
approximately half the participants preferred a thinner body size whereas only 
three percent preferred a heavier body size. However, when this was linked to 
weight gain, Mehta et al. reported that, regardless of body size preference, most of 
their participants actually gained excessive weight during their pregnancy. In 
contrast, Rauff and Symons Downs (2011) failed to find any significant 
relationships between gestational weight gain and body dissatisfaction during 
pregnancy, with the progression of dissatisfaction across the trimesters unrelated 
to weight changes between the second and third trimester. Interestingly, Herring 
et al. (2008) found that misperceived pre-pregnancy body weight status was 
associated with excessive gestational weight gain in both normal and overweight 
women. It is possible that women who under-assess their size may experience 
discontentment with their bodies upon discovering they are larger than they first 
perceived.  
 Behavioral.  Boscaglia et al. (2003) reported that women who were high-
exercisers pre-pregnancy were significantly more satisfied in early pregnancy 
with their bodies than were a low exercising comparison group. Although Symons 
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Downs (2008) relied on a more rigorous cut-off for their classification of high 
exercise compared to these previous studies (120 minutes compared with 90 
minutes of moderate level exercise), they nevertheless found that a group of 
women that reported high pre-pregnant exercise levels had higher body image 
satisfaction and exercise behavior in late pregnancy than women who were only 
somewhat active prior to pregnancy.  
Interestingly, when examining the effects of body dissatisfaction in early 
pregnancy on later pregnancy exercise levels, Rauff and Symons Downs (2011) 
found that body dissatisfaction in the first and second trimester did not predict a 
significant increase or decrease in exercise during the second and third trimesters. 
Goodwin et al. (2000) also failed to link body dissatisfaction with no significant 
differences found between the dissatisfaction scores of women who were 
categorized as ‘high exercising’ women (over 90 minutes of exercise three times 
per week) and women who did no exercise at all. 
Smoking has also been shown to correlate weakly with body image in 
pregnancy (Duncombe et al., 2008, Pomerleau, Namenek Brouwer, & Jones, 
2000). Duncombe et al. (2008) found that women with higher scores on the 
feeling fat subscale of the Body Attitudes Questionnaire (Ben-Tovim & Walker, 
1991) had significantly higher rates of smoking behaviors throughout their 
pregnancies compared to women who felt less fat. It should be noted, however, 
that attempts to obtain a precise estimate of the strength of this association is 
complicated by non-reporting of effect sizes for non-significant results. The true 
estimate is likely to be somewhere between .08 and .19, based on the two 
estimates provided in Table 5.2. The first estimate assigned a value of 0 for the 
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non-reported effect size, whereas the second assigned a correlation corresponding 
with p = .05 for non-significant results. 
Discussion 
The current review compared 22 studies investigating correlates of body 
dissatisfaction during pregnancy.  Overall, effect sizes ranged from small to large.  
Psychological factors (most notably, body image importance, eating restraint, 
depression, and body dissatisfaction at earlier stages of pregnancy) were most 
strongly associated with BD during pregnancy. Sociocultural influences, such as 
support, appearance-related teasing, and pressure to be thin, were also found to 
have consistent, small-to-moderate associations with body dissatisfaction. In 
contrast, correlates such as maternal attachment, BMI, exercise (when estimated 
based on longitudinal data), and physical symptoms of pregnancy had small, and 
inconsistent effect sizes.  
The findings of this review also revealed several significant gaps in the 
literature. First, the majority of cited studies used cross-sectional designs, limiting 
the ability to draw conclusions about the temporal precedence and potential causal 
nature of these correlates’ associations with body dissatisfaction. The fact that 
effect sizes obtained from longitudinal studies tended to be smaller than cross-
sectional effects for the same variables suggests that the cross-sectional effects 
may over-estimate the true relationship between body dissatisfaction and these 
correlates. Furthermore, if body image changes coincide with the rapid changes in 
body size and shape that are common in pregnancy, as some longitudinal studies 
have suggested (Clark & Ogden, 1998; Duncombe et al., 2008; Skouteris et al., 
2005) then cross-sectional snapshots of body image are likely to be ill-equipped to 
reveal the dynamic nature of body image across the stages of pregnancy. In 
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addition to this limitation is the lack of investigation into women’s pre-pregnancy 
BD and how this may contribute to the progression and the gravity of their 
dissatisfaction across pregnancy. Whilst Clark et al. (2009a), Duncombe et al. 
(2008), and Skouteris et al. (2005) have all made allowances for pre-pregnancy 
BD in their studies, future research needs to consistently control for pre-
pregnancy BD in order to gauge accurately the changes in dissatisfaction that are 
unique to pregnancy. Second, many more studies focused on the depression-body 
dissatisfaction link than other potential correlates of body dissatisfaction. Thus, 
while there is a sufficient number of estimates of the body dissatisfaction-
depression relationship to increase our confidence in the overall effect sizes 
reported, other effects reported in this study require replication to ensure their 
accuracy and stability. Even though we weighted effect sizes by sample size, in 
several instances, the overall sample size was underwhelming (e.g., for 
commitment to pregnancy, intention to breastfeed, and stress; see Table 5.2).   
 A second limitation of the studies identified here is the use of different 
measures to assess body image concerns. Individual differences in the extent to 
which women modify their idealized body size and shape to more accurately 
reflect changes in their own bodies during pregnancy have yet to be sufficiently 
evaluated. It is possible that inconsistencies in the literature with respect to the 
direction and extent of changes in body satisfaction across pregnancy may be 
attributable to individual differences in internalization of body image ideals 
during this life stage. 
An additional limitation is the lack of cultural variation in the studies. 
Given that the majority of studies were completed with Caucasian women in their 
late twenties to early thirties, many of whom were married, university educated, 
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and in paid employment, the interpretations and conclusions made may not 
generalize to pregnant women from other cultures, of lower socioeconomic status, 
or who have less formal education. This threat to external validity seems likely 
when one considers the cultural variation in what is considered attractive 
(McDowell & Bond, 2000). 
Clinical Implications 
 In order to successfully guide women through the transition period of 
pregnancy and the postpartum, clinicians need to understand how body 
dissatisfaction during pregnancy can negatively impact on the woman’s health, 
not just physically, but emotionally and psychologically, as well as how physical, 
emotional, and psychosocial concerns may promote body dissatisfaction in 
pregnancy. Health care professionals involved in the ongoing care of women as 
they progress through their pregnancies (i.e., midwives, obstetricians, general 
practitioners, nurses, psychologists, and maternal and child health nurses) need to 
be aware of the correlates of body dissatisfaction during pregnancy.  Furthermore, 
while BD is common in both non-pregnant and pregnant populations, it is often 
increased in the latter, particularly in normal weight women (Clark, Skouteris, 
Wertheim, Paxton & Milgrom, 2009b). Although BD is not a pathological issue 
for pregnant women, it is of great concern when it impacts on the health of both 
mother and child. There is evidence to suggest that BD becomes heightened in the 
postnatal period due to internal and external pressures to achieve pre-pregnancy 
body weight and shape (Clark et al., 2009a; Clark et al. 2009b). Considering the 
strong link between BD and depression during pregnancy, and the high incidence 
of postnatal depression (Gavin, Gaynes, Lohr, Meltzer-Brody, Gartlehner, & 
Swinson, 2005), BD is an important component of antenatal care that must be 
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considered. In addition to this, the mitigation of BD during pregnancy may assist 
with the fight against broader public health issues such as obesity prevention. A 
recent paper accepted for publication after our search by Hill, Skouteris, McCabe 
and Fuller-Tyszkiewicz (2013) suggests that body attitudes (including BD) predict 
gestational weight gain. Excessive gestational weight gain is an issue for the 
mother because it can lead to postpartum weight retention which may contribute 
to the development of overweight (in normal weight women) and obesity (in 
overweight women) (Amorim, Rossner, Neovius, Lourenco, & Linne, 2007; 
Siega-Riz, Herring, Carrier, Evenson, Dole, & Deierlein, 2010).  Excessive 
gestational weight gain is also an issue for the offspring as it has been shown to 
increase the risk of overweight and obesity during childhood (Wrotniak, Shults, 
Butts, & Stettler, 2008), adolescence (Siega-Riz et al., 2010), and adulthood 
(Schack-Nielsen, Michaelsen, Gamborg, Mortensen, & Sorensen, 2010) when 
controlling for other contributing variables. 
We are not aware of any clinical guidelines addressing body image 
concerns in pregnancy. Such guidelines would facilitate conversations between a 
clinician and pregnant woman to establish their risk of BD, and any consequences 
that may arise as a result of their heightened dissatisfaction. Given that the 
correlates of BD, which include depressive symptoms, exercise, smoking, and 
pregnancy physical symptoms, are already areas of discussion during antenatal 
care (National Institute for Health and Clinical Excellence, 2008), the addition of 
screening for body image concerns should not impact heavily on clinician work 
load. The development of a clinical tool to assess BD during pregnancy (perhaps 
through the modification and evaluation of an existing measure) would assist with 
this process.  
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It is important, however, to consider that while the current review does 
identify correlates of body dissatisfaction for women progressing through their 
pregnancies and the postpartum, future research is needed to evaluate 
multivariate, longitudinal models which will better inform about the risk factors 
that are most likely to promote body dissatisfaction during pregnancy. 
Furthermore, we are unaware of any specific interventions or prevention programs 
targeting the body image of pregnant women, nor has research specifically 
focused on when the best time to intervene through pregnancy might be in relation 
to body image. Therefore, any future research will assist in the development of 
appropriate intervention programs to be delivered by those clinicians providing 
ongoing treatment for pregnant women. With more sophisticated research 
enabling a higher level of understanding, clinicians will be better equipped to 
target those women at risk and improve the transition to motherhood for all 
women.   
Conclusion 
 Given the rapid physical changes women experience during pregnancy, 
this is a time where interventions to address body dissatisfaction in women have 
the potential to be successful. Body dissatisfaction in pregnant women has been 
found to correlate with several psychological factors, most notably, body image 
importance, prior levels of body dissatisfaction, depression, and eating restraint. 
However, an over-reliance on cross-sectional studies limits our understanding of 
exactly how this dissatisfaction progresses during pregnancy, thus highlighting the 
need for further longitudinal assessment. Research is needed to foster the 
development of evidence-based models and related clinical interventions for 
promoting healthy body image during pregnancy by obstetricians, midwives, and 
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other health professionals working with women during this life stage. Women can 
be targeted in a clinical setting, with ongoing care throughout the pregnancy 
ensuring any possible body dissatisfaction or associated symptoms are targeted, 
preventing long-term consequences for the mother. The prevention of high levels 
of body dissatisfaction during the reproductive phase will only be effective when 
models of risk factors during these years have been examined systematically and 
rigorously and the interplay between risk factors is well understood.  
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Precis 
The type and timing of body image attitudes through pregnancy appear to 
influence gestational weight gain. 
 
Abstract 
Introduction  
Approximately 50% of Australian adult women of childbearing age are 
overweight or obese, and, when pregnant, the majority gain excessive weight; this 
is also the case in the United States and other developed nations. High gestational 
weight gain (GWG) is the strongest predictor of maternal overweight/obesity 
post-birth and is also associated with an increased risk of childhood obesity. 
Understanding factors that contribute to excessive GWG is vital in combating 
obesity. The aim of the current study was to examine whether body image 
attitudes (feeling fat, attractive, or strong and fit, and salience of weight and 
shape) predict GWG. 
Methods 
Pregnant women, recruited through advertisements on pregnancy online 
forums and parenting magazines, completed questionnaires assessing body image, 
demographic variables and GWG. The Body Attitudes Questionnaire assessed 
body image in early to middle, middle, and late pregnancy (mean of 16.8, 24.7, 
and 33.0 weeks gestation, respectively). Total GWG was calculated by subtracting 
self-reported pre-pregnancy weight from self-reported weight at 36.8 weeks 
gestation. 
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Results  
One hundred and fifty pregnant women responded to the study’s 
advertisements and 72% (108) took part. After controlling for pre-pregnancy 
BMI, lower attractiveness in early to middle pregnancy was associated with 
higher GWG. In late pregnancy, women who had the lowest feelings of fatness 
had greater GWG. Body image attitudes earlier in pregnancy did not predict 
whether GWG recommendations were exceeded. Women of higher BMI were 
more likely to gain excessive weight. 
Discussion 
The findings suggest that the type and timing of pregnancy body attitudes, 
and the time of pregnancy when they are noted predict GWG. However, more 
research in the area is needed, including assessment of the relationship between 
body image concerns, GWG, and other psychosocial factors. We recommend that 
midwives monitor body image concerns in pregnancy to help address factors 
affecting GWG in at risk women. 
 
Keywords: Pregnancy, Gestational Weight Gain, Obesity, Body Image 
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Introduction 
Nearly one third of Australian women enter pregnancy obese, and half of 
all women exceed the recommended pregnancy weight gain for their pre-
pregnancy body mass index (BMI);1 this is also the case in the United States and 
other developed nations.2,3 Excessive gestational weight gain (GWG) has 
consequences for both mother and baby. In fact, excessive GWG has been shown 
to be a predictor of both moderate (0.45-4.5 kg) and high (>4.5 kg) weight 
retention at 3 and 12 months post birth,4 and is related to higher BMI 15 years 
postpartum.5 Postpartum weight retention, often a result of excessive GWG, is 
cumulative, and further increases a woman’s risk of obesity related illness.6 
Excessive GWG is also a predictor of antenatal and postpartum problems for the 
mother and child including increased risk of delivery complications, infant 
macrosomia,1 and elevated BMI during childhood,7 adolescence4 and adulthood.8 
In light of these concerns, the American Institute of Medicine (IOM) released 
revised GWG recommendations in 20092. The IOM recommends that women who 
are underweight (BMI <18.5) gain 12.5 to 18.0 kg, women who are in the normal 
weight range (BMI 18.5-24.9) gain 11.5 to 16.0 kg, overweight women (BMI 
25.0-29.9) gain 7.0 to 11.5 kg, and women who are in the obese category (BMI 
≥30) gain 5.0 to 9.0 kg. 
In addition to the plethora of research identifying excessive GWG as 
harmful to both mother and baby, there is a growing body of research suggesting 
body image concerns are salient in pregnancy.e.g.,9 The rapid changes that occur in 
body size, shape, and weight over a relatively short (40 week) period make 
pregnancy a time when women are likely to re-evaluate their body image and 
body attitudes.10 Body image refers to the internal representation an individual has 
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of his or her own outer appearance,11 with body attitudes being one facet of body 
image relating to the attitudes people hold towards their own bodies.12  Despite 
the increasing exploration of body image concerns in pregnancy, few studies and 
no recent research have examined the relationship between body image and 
GWG. Studies that explored this relationship have often assessed attitudes to 
pregnancy weight gain, rather than body image or body attitudes specifically. This 
proxy measure is also relevant in understanding body image and attitudes because 
weight gain will directly affect a woman’s outer appearance. Early research 
conducted by Palmer, Jennings and Massey revealed that women experiencing 
more negative attitudes to pregnancy weight gain experienced lower GWG.13 
However, Conway, Reddy and Davies reported no association between pregnancy 
weight gain attitudes and total GWG.14 More recently, DiPietro et al. reported 
that, controlling for pre-pregnancy BMI, women who gained more gestational 
weight were more likely to express negative pregnancy weight gain attitudes.15 
These studies suggest that a relationship between body image and GWG may 
exist; however, the cross sectional designs and the generalized body image 
measure used in most of the studies are methodological limitations that do not 
allow the true nature and direction of this relationship to be established.  
We sought to address the methodological limitations of the few studies to 
date by: (1) examining the relationship between body image attitudes and GWG 
longitudinally through pregnancy, and (2) using a body image measure that has 
been used in previous research to evaluate the predictors and consequences of 
body image concerns during the antenatal period.9,10 In accordance with this 
previous body of research, we used the four subscales of the Body Attitudes 
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Questionnaire12 that are most suitable for pregnant women (feeling fat, strength 
and fitness, salience of weight and shape, and attractiveness).  
Methods 
Participant Recruitment and Enrolment 
 The study was advertised on Australian pregnancy online forums and in 
pregnancy and parenting magazines distributed at both the state and national level. 
Specific approval from the editors of all online forums was sought prior to 
posting. Pregnant women who were over 18 years and between 10 and 16 weeks 
gestation were invited to participate (allowing the threat of miscarriage to have 
subsided). No other exclusion criteria applied. This study was approved by the 
Deakin University Human Research Ethics Committee. 
Procedure 
 After providing informed consent, participants completed questionnaires at 
three separate times: in early to middle (T1), middle (T2), and late pregnancy 
(T3). These stages of pregnancy were chosen to represent the broadest possible 
range of body image concerns throughout gestation. Demographic information, 
including age, parity, and education level was also collected at T1, along with 
self-reported pre-pregnancy weight. When women reached 36 weeks gestation 
(T4), they again provided self-reported weight. Questionnaires were posted to 
participants approximately one week prior to the required gestational age (16, 24, 
32, and 36 weeks, respectively). Participants were asked to complete the 
questionnaire within the next one to two weeks and to return them to the 
researchers using reply paid envelopes that were provided. Participants were 
required to supply the date and their gestational age at the time of completion of 
each questionnaire.  
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Measures 
Body image was assessed at T1, T2 and T3 using the Body Attitudes 
Questionnaire (BAQ).12 The BAQ has been used repeatedly to assess the body 
attitudes of pregnant women.9,10,17,18 This scale is one of the most commonly used 
measures of body image among pregnant women because it includes four 
subscales that are, at face value, relevant for this population (feeling fat, strength 
and fitness, salience of weight and shape, and attractiveness).19 These four 
subscales were used in the current study, totaling 28 items (feeling fat: 12 items, 
strength and fitness: 6 items, salience of weight and shape: 5 items, and 
attractiveness: 5 items). Items from these subscales that were not pertinent to 
pregnant women were excluded (eg, “I have a slim waist”). Participants were 
asked to rate each item on a Likert scale from 1 (strongly disagree) to 5 (strongly 
agree). Item scores were summed for each of the four subscales to create total 
subscale scores. The measure exhibits satisfactory test-retest reliability (r=0.83) 
and convergent validity in non-pregnant populations (aged 14-65 years),12 and 
good internal consistency in pregnant populations (mean Cronbach’s alpha of 0.77 
for the subscales used in this study; pregnant women aged 21-42 years).9 
Cronbach’s alphas for the current study were: feeling fat 0.91, strength and fitness 
0.71, salience of weight and shape 0.81, attractiveness 0.64, with the mean of the 
four subscales 0.77. 
Total GWG was calculated by subtracting self-reported pre-pregnancy 
body weight (collected at T1) from self-reported weight at T4 (approximately 36 
weeks). This method is consistent with other research that has measured 
GWG.e.g.,20 Self-reported weight has been shown to be a valid weight measure in 
pregnant women with a tight correlation between self-reported and objectively 
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measured weight (r=0.99).21 Although a mean systematic underreporting of 
weight to the value of 1kg has been shown, this remains consistent, resulting in a 
total GWG representative of an objective measurement. Body mass index (BMI) 
was calculated using self-reported pre-pregnancy weight and self-reported height 
(collected at T1). The BMI classifications followed those provided by the IOM 
2009 GWG recommendations.2  
Statistical Analyses 
Only participants who provided full data across all four time points were 
included in the analyses. Data were screened to ensure they conformed to 
assumptions for regression analyses.22 Continuous variables were normally 
distributed and linearly related with the continuous or logit-transformed 
dependent variable (DV) for multiple regression and logistic regression, 
respectively. There was no evidence of multi-collinearity. Additionally, for 
logistic regression, cross-tabulations revealed no evidence of problems due to 
complete separation of levels of the DV or incomplete information from 
predictors (i.e., cells with zero cases). Group sizes for each of the categories of the 
DV (non-excessive versus excessive GWG) were approximately equal, and the 
ratio of cases to predictor variables exceeded the 10:1 ratio recommended for 
accuracy of results.23 
Descriptive statistical analyses were conducted for demographic variables. 
Hierarchical multiple regression analyses were conducted to examine whether the 
four BAQ subscales in early to middle, middle, or late pregnancy predicted total 
GWG. Logistic regression was conducted to examine whether higher scores on 
the body image subscales earlier in pregnancy increased the odds of excessive 
GWG according to the 2009 IOM recommendations.2 All analyses were 
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conducted using the Statistical Package for the Social Science (SPSS) version 
18.0 (Chicago, Illinois). 
 
Table 6.1 Participant Characteristics (N=108) 
Demographic characteristics Values 
Age, mean (SD), y 31.0 (4.17) 
Pre-pregnancy BMI, mean (SD), kg/m2 25.7 (5.14) 
Pre-pregnancy BMI Categorya, n (%)  
 Underweight (<18.5) 2 (1.9) 
 Normal Weight (18.5-24.9) 60 (55.6) 
 Overweight (25.0-29.9) 30 (27.8) 
 Obese (≥30.0) 16 (14.8) 
Education Level, n (%) 
 Year 12 or below 
 Certificate or Diploma 
 Bachelor or Postgraduate Degree 
 
12 (11.1) 
27 (25.0) 
69 (63.9) 
Parity, n (%) 
 Primiparous  
 Multiparous  
 
57 (52.8) 
51 (47.2) 
Total GWG, mean (SD), kg 14.6 (3.92) 
GWG according to Recommendationsa, n (%)  
 Below IOM Recommendations 8 (7.4) 
 Meeting IOM Recommendations 50 (46.3) 
 Exceeding IOM  Recommendations 50 (46.3) 
a2009 IOM GWG Recommendations2 
 
Results 
Participant Characteristics 
Of the 150 pregnant women who expressed interest in the study, 72% 
(108) agreed to take part and provided complete data across each time point that 
could be used in the final analyses. Four participants were excluded because they 
delivered prior to 36 weeks gestation. Participants had a mean age of 31.0 years 
(SD 4.17, range 21-41) and 63.9% had completed a bachelor or post graduate 
degree. Over 40% of the sample were overweight or obese prior to pregnancy, and 
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nearly half of the sample gained prenatal weight in excess of the 2009 IOM GWG 
recommendations.2 The population characteristics are presented in Table 6.1. On 
average, women were 16.8 (SD 0.94, range 16-24) weeks gestation at T1, 24.7 
(SD 0.81, range 24-29) weeks at T2, and 33.0 (SD 0.86, range 32-35) weeks at 
T3. Self-reported weights were obtained when women reached 36.8 (SD 0.75, 
range 35-39) weeks gestation (T4). 
Body Attitudes and GWG 
Results of the hierarchical regression conducted to evaluate the ability of 
BAQ subscales and demographic variables to predict total GWG showed that pre-
pregnancy BMI, age, parity, and education level explained 7% of the variance in 
total GWG. Pre-pregnancy BMI was the only variable to significantly (and 
positively) contribute to prediction at step 1 (β = .21, P =.025). After entry of T1 
body attitude subscales and T1 BMI, an additional 9% of the variance in total 
GWG was explained, although only the T1 attractiveness subscale uniquely 
predicted variance in GWG (β = -.20, P =.046). Inclusion of T2 body attitude and 
BMI variables explained an additional 25% (P <.001), with T2 BMI positively 
contributing to prediction of GWG (β = .52, P <.001). As inclusion of T3 body 
attitude subscales rendered the T1 strength measure highly collinear (VIF > 10), 
this variable was removed from the final model. In this final model, with T3 body 
attitude subscales and T3 BMI, an additional 28% (P <.001) of the variance in 
total GWG was explained. Finally, T2 attractiveness (β = -.66, P = .006), T3 BMI 
(β = .70, P <.001), and feeling fat at T3 (β = -.33, P =.018) contributed 
significantly to this model.  
To summarize the results of this analysis, after the inclusion of age, parity, 
education level, pre-pregnancy BMI, and body attitudes and BMI at each time 
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point, over one quarter (28%) of differences in total GWG could be explained by 
body attitudes and late pregnancy BMI. The best predictors of GWG were feeling 
attractive in mid-pregnancy, and feeling fat in late pregnancy (which were both 
associated with lower GWG), and higher late pregnancy BMI (associated with 
higher GWG). 
Logistic regression was then performed to assess the impact of T1 body 
image on the likelihood of women exceeding the 2009 IOM GWG 
recommendations.2 The full model containing all predictors (pre-pregnancy BMI, 
education, age, parity, and BAQ subscales from early pregnancy) was statistically 
significant (P <.001). The model as a whole explained 27% of the variance in the 
classification of exceeding/not exceeding IOM guidelines. Women with higher 
pre-pregnancy BMI or who were parous were 1.25 and 4.63 times more likely, 
respectively, to exceed GWG recommendations (P <.001). None of the T1 BAQ 
subscales made a unique contribution to the model, although there was a trend for 
women who were feeling fat at T1 to not exceed the GWG guidelines (P <.10).  
To summarize the results of this analysis, body attitudes (with the 
exception of feeling fat) were unhelpful for predicting whether a woman would 
gain more pregnancy weight than recommended by the IOM. However, women 
with a higher pre-pregnancy BMI and who had previous children were 
significantly more likely to exceed GWG recommendations. 
Discussion and Conclusion 
In early pregnancy, lower self-rated attractiveness was related to higher 
GWG, in mid-pregnancy feeling attractive was related to lower GWG, whereas 
feeling fat in late pregnancy was associated with lower GWG. While no previous 
longitudinal studies have been conducted, cross-sectional studies examining the 
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relationship between body attitudes and GWG have produced mixed results. The 
findings of the current study are mostly in line with the findings by Palmer et al.,13 
where a more negative attitude towards weight gain was associated with lower 
GWG. Only one known study has examined the relationship between body 
attitudes in pregnancy and the odds of exceeding GWG recommendations. In 
2010, Mehta, Siega-Riz and Herring assessed body image via a discrepancy 
measure at 15 to 20 weeks gestation and compared this to adequacy of GWG 
according to IOM guidelines.16 They reported that for women who preferred to be 
thinner, risk of excessive GWG decreased as pre-gravid BMI increased, and for 
women who preferred to be heavier, risk of excessive GWG increased with 
increasing BMI. A body image discrepancy measure is an indication of how much 
an individual’s present body differs from their ideal representation of themselves, 
and this discrepancy measure makes it difficult to compare these findings to those 
of the current study of body attitudes. The findings of the current study suggest 
that feeling fat in pregnancy may protect women from excessive GWG (according 
to the 2009 IOM recommendations) and could be considered to be in agreement 
with the findings reported by Mehta, Siega-Riz and Herring. It is possible that 
feeling fat in pregnancy (similar to women preferring to be thinner) makes a 
woman more cognizant of her weight gain, limiting her total GWG; however, 
further research is needed to determine whether this association is robust. Of a 
similar note, our finding of mid-pregnancy feelings of attractiveness predicting 
lower GWG may be because women who were feeling attractive did not want to 
jeopardize this by gaining too much weight.  
Moreover, feelings of unattractiveness appear to contribute to higher 
GWG; it is possible that physical symptoms and common body changes 
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experienced in pregnancy may be involved in women’s feelings of 
unattractiveness, such as the development of acne, skin pigmentation, morning 
sickness, and extreme tiredness. Additionally, more intense and frequent physical 
symptoms in pregnancy are also associated with higher depressive symptoms.18 
Hence, the prospective association between feeling less attractive earlier on in 
pregnancy and higher GWG may be mediated by one, or a combination, of 
physical symptoms, common body changes, or depressive symptoms, which lead 
to a more sedentary lifestyle during pregnancy and/or poorer eating habits.  
Physical activity or exercise behaviour may also be a contributing factor to 
the relationship between body image and GWG. In a study comparing body image 
satisfaction of women who were either ‘high exercisers’ or ‘low exercisers’ both 
prior to and during pregnancy, it was reported that women who were high 
exercisers demonstrated significantly higher (P=0.005) body image satisfaction 
(in early to mid-pregnancy) than women in the low exercising group.24 It is 
possible that women who feel attractive in early pregnancy (perhaps due to mild 
or absent pregnancy physical symptoms or because they were active prior to 
pregnancy) are more likely to exercise, helping them gain gestational weight 
within adequate levels. This relationship may also hold true for women who are 
‘feeling fat’ in early pregnancy, such that women who experience feelings of 
fatness respond to these feelings by participating in physical activity. 
Alternatively, body image may be a mediating factor between exercise levels and 
GWG. In the study described above, and in a similar study examining depressive 
symptoms, body image satisfaction, and exercise behaviour, women who were 
more physically active pre-pregnancy experienced greater body image satisfaction 
and exercise behaviour in late pregnancy.25 Higher physical activity levels during 
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pregnancy are likely to help women gain an appropriate amount of gestational 
weight by helping maintain the right level of energy imbalance. Future research 
needs to explore the complex pathways to GWG, including not just psychosocial 
factors such as body image, but also the activity levels and eating behaviours of 
pregnant women.  
In addition to body image factors, we found that women with a higher pre-
pregnancy BMI were more likely to gain more weight, and also gain in excess of 
the IOM GWG recommendations. This is concordant with recent research 
suggesting that women who are overweight or obese experience a relaxation of 
body image concerns in pregnancy,26 and also reflects the findings by Mehta, 
Siega-Riz and Herring where women who preferred to be heavier had increasing 
risk of excessive GWG with increasing BMI.16 This higher rate of exceeding 
recommendations could also, in part, be due to the more stringent GWG 
guidelines placed on overweight and obese women (GWG of 7-11.5 kg and 5-9 kg 
for overweight and obese women, respectively, compared with 11.5-16 kg for 
normal weight women).2 This poses an issue for these women and their midwives 
or other health professionals in terms of the type of antenatal care that should be 
provided; guidelines for the care of obese women are in place.27 Analyses with 
larger samples of pregnant women will allow us to investigate body image 
concerns in pregnancy for overweight and obese sub-populations. It is possible 
that different body image concerns experienced by normal weight and 
overweight/obese women during pregnancy affect GWG differently, requiring 
specific approaches to body image assessment and treatment in antenatal care. 
Indeed, it appears that the overweight and obese women (over 40% of the current 
sample) may have contributed largely to our finding of the association between 
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relaxation of body concerns and more GWG, as both T3 lower feelings of fatness 
and higher BMI were associated with higher GWG. 
  The authors acknowledge several limitations to the current study. Firstly, 
weight was collected via self-report. Due to the difficulties in recruiting women 
prior to pregnancy and following them until they become pregnant, subjective 
weight is considered acceptable practice in GWG research.2 To minimise 
participant burden, self-reported weight in the last four weeks of gestation was 
collected during this late and stressful time of pregnancy. Secondly, while 
responses were collected from participants at 16.8, 24.7, 33.0, and 36.8 weeks 
gestation, the range of gestational weeks for completion of questionnaires varied 
by as much as eight weeks. However, the standard deviations for the mean 
gestational age at each time point suggest that the majority of women completed 
their questionnaires close to the requested time. Thirdly, the small sample size 
prohibits logistic regression analyses being conducted to explore the prospective 
relationship between pregnancy body image and the odds of exceeding the GWG 
recommendations. The suggested relationships between body image variables and 
gaining more gestational weight provide a basis for future studies to explore this 
prospectively and suggests clinical relevance in addressing body image concerns 
as a method to help reduce excessive GWG. Finally, the current sample consisted 
of mainly highly edcuated, Australian women, limiting the generalisation of the 
findings to other populations. Low SES or ethnic populations experience different 
body image atttidues, and also experience different rates of excessive GWG.28 
Future research should consider body image concerns and GWG in other 
populations. 
 121 
 
While we aimed to extend the little research to date by exploring the 
relationship between body image and GWG longitudinally, we acknowledge that 
the measurement of only body image, and the concurrent lack of assessment of 
related psychosocial factors associated with body image and or GWG is a further 
limitation of this study. Research examining psychosocial factors in relation to 
GWG is in its infancy, requiring exploration of simple relationships to act as 
building blocks for subsequent models of GWG. We have recently published a 
theoretical and conceptual model of the psychosocial risk and protective factors of 
GWG that includes body image during pregnancy as a key construct.29 Our future 
research will be designed to evaluate this model systematically and rigorously.  
Future Research and Implications for Practice 
Both recent reviews of interventions designed to manage excessive GWG 
and the US Institute of Medicine have indicated that psychological factors need to 
be considered during pregnancy.2,30 Our findings suggest that body image may be 
one such psychological factor that needs attention. The National Institute for 
Health and Clinical Excellence in the United Kingdom has published maternity 
care guidelines commonly referred to throughout the developed world which 
indicate that all women should be weighed and have their height measured to 
calculate BMI at their first antenatal visit, in order to assist women with healthy 
pregnancy weight gain.31 Monitoring depressive symptoms in patients at risk of 
depression (regardless of GWG) is also recommended, however no other 
psychological concerns are routinely screened for during pregnancy. Our findings 
highlight the need for midwives, obstetricians, and other health professionals who 
care for pregnant women to consider and monitor women’s body image in 
conjunction with their weight gain. Attaining and maintaining a healthy pre-
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pregnancy BMI is also recommended,2 and screening for body image concerns as 
part of pre-conception care may therefore also be prudent. Further research is 
needed to describe the complex relationship between body image and other 
psychosocial influences, and how these affect the antenatal health and wellbeing 
of women, including the association with GWG. The goal would be to provide 
clinical recommendations and resources that allow midwives to incorporate 
efficient screening for these issues into standard antenatal care. We are unaware 
of any body image resources currently available for this purpose. 
 Despite the need for more research, body image is an aspect of antenatal 
care that must be considered if a holistic approach to weight management during 
pregnancy is deemed important for the long term health of women and their 
children, as well as in the continuing fight against obesity. 
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Abstract 
Objective 
 Nearly half of all women exceed the guideline recommended pregnancy 
weight gain for their Body Mass Index (BMI) category. Excessive gestational 
weight gain (GWG) is correlated positively with postpartum weight retention and 
is a predictor of long-term, higher BMI in mothers and their children. 
Psychosocial factors are generally not targeted in GWG behavior change 
interventions, however, multifactorial, conceptual models that include these 
factors, may be useful in determining the pathways that contribute to excessive 
GWG. We propose a conceptual model, underpinned by health behavior change 
theory, which outlines the psychosocial determinants of GWG, including the role 
of motivation and self-efficacy towards healthy behaviors. This model is based on 
a review of the existing literature in this area. 
Assessment and Conclusion 
 There is increasing evidence to show that psychosocial factors, such as 
increased depressive symptoms, anxiety, lower self-esteem, and body image 
dissatisfaction, are associated with excessive GWG. What is less known is how 
these factors might lead to excessive GWG. Our conceptual model proposes a 
pathway of factors that affect GWG, and may be useful for understanding the 
mechanisms by which interventions impact on weight management during 
pregnancy. This involves tracking the relationships among maternal psychosocial 
factors, including body image concerns, motivation to adopt healthy lifestyle 
behaviors, confidence in adopting healthy lifestyle behaviors for the purposes of 
weight management, and actual behavior changes.  
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Implications for practice 
 Health care providers may improve weight gain outcomes in pregnancy if 
they assess and address psychosocial factors in pregnancy. 
 
Key words: Gestational weight gain, pregnancy, psychosocial factors, health behavior 
change 
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Introduction
 The prevalence of obesity during pregnancy is high, with over 40 percent of 
women in the US entering pregnancy overweight or obese (Chu et al., 2009). 
Furthermore, half of all women exceed the recommended pregnancy weight gain 
for their Body Mass Index (BMI) category (Chu et al., 2009), which is correlated 
positively with postpartum weight retention (Amorim et al., 2007). Excessive 
gestational weight gain (GWG) is also a predictor of long-term, higher BMI in 
mothers and their children and contributes to a host of antenatal and postnatal 
problems for both the mother and child, including increased risk of delivery 
complications, and infant macrosomia (Amorim et al., 2007; Olson, 2008; Siega-
Riz et al., 2009; Siega-Riz et al., 2010).  
Weight gain during pregnancy is both required and expected, as it is a time 
of rapid physiologic change. The predominant components of GWG are total 
body water, fat-free mass, fat mass, placenta, foetus, and amniotic fluid, with the 
most highly variable and modifiable component being maternal fat mass (Institute 
of Medicine [IOM], 2009). To account for this, recommended weight gain during 
pregnancy is based on pre-pregnancy BMI categories, and has been developed to 
optimise outcomes for both mother and baby. The most recent guidelines, 
published by the US IOM in 2009, recommend normal weight women with a pre-
pregnancy BMI of 18.5 to 24.9 kg/m2 gain between 11.5 and 16.0 kg (25 to 35 
lbs). Recommended gains for underweight women are greater, while the 
guidelines for overweight and obese women are lower. Excessive GWG is defined 
as gain above the recommended range for each BMI category. 
 A recent systematic review of interventions designed to prevent excessive 
GWG in women of any BMI revealed inconsistent findings (Skouteris et al., 
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2010). Interventions prevented excessive GWG in only in normal-weight women 
(Polley et al., 2002; Asbee et al., 2009; Phelan et al., 2011), low income women 
(Olson et al., 2004), obese women (Claesson et al., 2008; Wolff et al., 2008), 
overweight women (Jeffries et al., 2009), or not at all (Gray-Donald et al., 2000; 
Hui et al., 2006; Kinnunen et al., 2007; Guelinckx et al., 2010). Understanding the 
factors that contribute to excessive GWG, and subsequently designing 
interventions to prevent excessive weight gain in pregnancy, will assist in 
combating the obesity epidemic by intervening at a time of life when the risk of 
overweight/obesity is increased (National Research Council, 2007; Walker, 2007). 
 In 2010, the US IOM developed a framework to inform decision making in 
obesity research, and made a call for researchers to evaluate and assemble evidence, 
which could then be used to inform decisions (IOM, 2010). In response to this need, 
Davis et al. (2010) considered the role of maternal stress in obesity development. They 
proposed a conceptual model, based on the factors contributing to the development of 
stress during pregnancy, that predicted postpartum weight retention and the 
development of obesity in later life. 
 Davis et al.’s (2010) model proposed that the determinants of maternal 
stress include genetics, health status, race/ethnicity and socio-economic status, in 
the context of sub-optimal social, cultural and physical environments. Chronic 
exposure to stress was purported to contribute to changes in biology and behavior 
that result in an impaired ability to maintain a state of equilibrium, leading to 
excessive GWG, postpartum weight retention, and later life obesity. The 
framework developed by Davis et al. proposed how stress can impact on GWG 
through a range of social-cultural and physical factors, including coping skills. It 
did not, however, address other psychological factors associated with stress that 
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have also been shown to be correlated with GWG, such as depression, anxiety, 
body image dissatisfaction, and social support (Bovier et al., 2004; de Rooij et al., 
2010).   
 Similarly, current behavior change interventions aimed at preventing 
excessive GWG are focused primarily on physical activity and eating behaviors, 
neglecting other important psychological and social-cultural factors (Skouteris et 
al., 2010). Both the US IOM (2009) and Walker (2007) have noted that 
interventions to prevent excessive GWG to date have had limited success, perhaps 
in large part due to the fact that psychological factors were not considered. That 
is, interventions have not included dedicated behavior-change assistance aimed at 
identifying and addressing behavioral, psychological, cognitive, and situational 
barriers that might impede behavior change.  
 Many health behavior change theories have been used to inform weight 
gain prevention interventions in non-pregnant populations (Hardeman et al., 2000, 
Baranowski et al., 2003, Kremers, 2010), including the social cognitive theory 
(SCT; Bandura, 2001), health belief model (HBM; Rosenstock, 1974), and 
transtheoretical model (TTM; Prochaska & DiClemente, 1983). Self-efficacy, or 
one’s own confidence in his/her ability to make changes, is a key component of 
all three models (Glanz et al., 2008; Hayden, 2009). Additionally, in order to 
change health behavior, several health behavior theorists believe that readiness 
and importance must be considered, which contribute to motivation (Mason & 
Butler, 2010). Our conceptual model draws on motivation to change weight 
management behaviors during pregnancy, and self-efficacy. 
  The overall goal of this paper, therefore, is to propose a multifactorial, 
conceptual model of psychosocial determinants of pregnancy weight gain, based 
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on a review of existing empirical evidence. The conceptual framework (Figure 
6.1) is informed by health behavior change theory, and is explored in terms of (1) 
maternal psychological, demographic, familial, and cognitive factors; (2) health 
behaviour change constructs; and (3) impact on GWG.    
Maternal Psychological, Demographic, Familial, and Cognitive Factors 
Influencing GWG 
Maternal Psychological Factors 
Evidence shows that maternal factors influencing GWG include self-
esteem, anxiety and depression, past psychiatric history (disordered eating, body 
image disturbances, depression), and maternal stress (e.g., physical symptoms 
such as vomiting or fatigue, and financial distress; DiPietro et al., 2003; Herring 
et al., 2008; Mehta et al., 2010). Of particular interest are the findings of DiPietro 
et al. (2003) and Mehta et al. (2010), who found women who expressed more 
negative body image attitudes were more likely to experience excessive 
gestational weight. The pathway to body image dissatisfaction and excessive 
GWG may be influenced by the experience of more frequent and distressing 
physical symptoms leading to poorer sleep quality, greater depressive symptoms, 
and lower self-esteem (Kamysheva et al., 2008). Additionally, women who 
experience higher depressive symptoms earlier and later in pregnancy, and have 
high trait anxiety, low self-esteem, or high stress, are more likely to experience 
excessive GWG (Rallis et al., 2007; Duncombe et al., 2008; Kamysheva et al., 
2008; Clark et al., 2009). However, sociodemographic factors such as parity, pre-
pregnancy BMI, income, and health behaviors engaged in during pregnancy (e.g., 
physical activity participation), can modify these associations (Laraia et al., 2009; 
Webb et al., 2009; Davis et al., 2010).
 134 
 
Figure 6.1 A conceptual model of risk and protective factors for excessive gestational weight gain 
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Our model proposes that maternal psychopathology will influence body 
image and so affect GWG. Lower self-esteem, greater anxiety and more 
depressive symptoms have been shown to be correlated with higher salience of 
weight and shape and greater levels of feeling fat during pregnancy (Rallis et al., 
2007; Duncombe et al., 2008; Kamysheva et al., 2008; Clark et al., 2009). 
Futhermore, women with a history of body image disturbances prior to pregnancy 
tend to maintain a lower body image througout their pregnancy (Duncombe et al., 
2008), and this lower body image is associated with higher BMI in pregnancy 
(Skouteris et al., 2005; Laraia et al., 2009). Futher exploration into these 
relationships would be beneficial. 
We also propose that maternal psychopathology will infuence coping 
skills and that this association is reciprocal. In non-pregnant women, Cash et al. 
(2005) showed that negative coping strategies, such as avoiding problems, are 
negatively related to self-esteem, while constructive coping strategies, such as 
acceptance of problems, are related positively to self-efficacy and a lower 
incidence of eating disturbances. An association between BMI and coping 
strategies has also been shown, whereby women with a higher BMI were more 
likley to employ greater use of negative coping strategies and less use of positive 
coping strategies. Coping strategies have also been shown to be related to body 
image (Cash et al., 2005). For example, Cash et al. (2005) found that negative 
coping strategies were directly related to measures of body dissatisfaction, body 
image dysphoria and salience of appearance. Considering the tracking of pre-
pregnancy body image into pregnancy (Skouteris et al., 2005; Duncombe et al., 
2008), we predict that similar relationships will be evident during pregnancy, 
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where women with a lower body image may employ negative coping strategies 
during pregnancy. 
Familial and Social-contextual Factors  
Familial and social-contextual factors that influence women’s weight gain 
during pregnancy include social support, marital satisfaction and quality, family 
history of obesity, and demographic factors such as age, pre-pregnancy BMI, 
parity, education level, and family income (National Research Council, 2007). 
Younger primiparous women appear to gain more weight during pregnancy than 
older multiparous women, whilst older multiparous women tend to enter 
pregnancy with a higher BMI, and this higher pre-pregnancy BMI strongly 
predicts excessive GWG (National Research Council, 2007; Viswanathan et al., 
2008). In addition, factors such as low income and low education have now been 
shown to be associated with excessive GWG; these factors have traditionally been 
associated with low GWG (Olson, 2008). 
 We propose that familial and social-contextual factors are linked to 
maternal psychological factors. In particular, a relationship between social support 
and depressive symptoms in pregnancy has been reported (Adewuya et al., 2007; 
Zelkowitz et al., 2008; Blanchard, et al., 2009), and social support has been shown 
to buffer the effects of maternal stress (National Research Council, 2007; 
Blanchard et al., 2009). For example, in a qualitative study of social support 
systems and couples’ relationships among women with depressive symptoms in 
pregnancy, Blanchard et al. (2009) reported that all participants noted their 
pregnancies were stressful (e.g., physical symptoms, financial pressure, lifestyle 
changes) and that support from family, friends, co-workers, parents, and partners 
all improved mood. Marital quality can also alleviate stress in non-pregnant 
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women (Ledermann et al., 2010; Lincoln & Chae, 2010), although it is yet to be 
determined if this relationship exists in women who are pregnant. 
As well as directly influencing GWG, demographic factors are related to 
maternal psychological factors. Hurley et al. (2005) reported that increased 
maternal age and higher parity were associated with greater depressed mood and 
higher levels of stress, and higher stress, fatigue, and anxiety were further 
associated with higher dietary intake of fats, oils, sweets, and snacks. Our model 
proposes that the relationship between these maternal factors and eating behavior 
is more complex, involving other factors such as body image, coping strategies, 
self-efficacy, motivation to change, and weight management beliefs and 
behaviors. 
To our knowledge, there is no evidence examining the relationship 
between familial and social-contextual factors and body image during pregnancy. 
A relationship has, however, been reported between these factors in non-pregnant 
women (Friedman et al., 1999; Pole et al., 2004; Sabiston et al., 2007). Sabiston et 
al. (2007) reported that social support strategies were a good tool to manage social 
physique anxiety in adolescents. Additionally, Pole et al. (2004) and Friedman et 
al. (1999) reported that marital satisfaction and communication was a significant 
predictor of body satisfaction in married non-pregnant women, even after 
controlling for BMI, self-esteem, age, and gender. We hypothesize, therefore, that 
social support and marital satisfaction, as well as other familial and social-
contextual factors will predict body image during pregnancy. 
Knowledge/Understanding of Weight Gain during Pregnancy 
 A woman’s knowledge about her pre-pregnancy weight status and weight 
gain during pregnancy shapes her GWG (Cogswell et al., 1999; Herring et al., 
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2008). Overweight and obese women tend to under-assess their pre-pregnancy 
weight status, and this misperception increases the odds (seven-fold) for excessive 
GWG (Herring et al., 2008). In addition, advised pregnancy weight gain is 
strongly correlated with both a woman’s target and actual GWG (Cogswell et al., 
1999). Several qualitative studies in the UK and US have indicated that 
information provided by doctors, nurses and midwives to women regarding 
pregnancy weight gain is often limited (Wiles, 1998; Cogswell et al., 1999; Tovar 
et al., 2010; Olander et al., 2011). Women were subsequently found to construct 
their own views regarding GWG in the absence of appropriate advice (Cogswell 
et al., 1999), and many women, particularly those who are overweight, were 
reported not to consider weight gain recommendations important or relevant to 
them (Tovar et al., 2010), or held the view that if recommendations were not 
given, pregnancy weight gain was not an important issue (Olander et al., 2011). 
Often, advice on recommended weight gain for pregnancy is not given by health 
professionals, leaving women to be influenced by family and friends (Dundas & 
Yarbro, 2000). Furthermore, many women may be focused on the effects of 
insufficient rather than excessive GWG (Groth & Kearney, 2009). 
 Knowledge and understanding of weight gain during pregnancy also 
influences body image. Studies have found that markers of body image, such as 
restrained eating and limiting weight gain during pregnancy, are molded by 
pregnant women’s knowledge, understanding and attitude towards GWG 
(Conway et al., 1999; Armstrong Schultz & Hagan, 2002). Conway et al. (1999) 
found that at 30 weeks’ gestation, restrained eaters had a more negative attitude 
towards their pregnancy weight gain than non-restrained eaters. Similarly, 
Armstrong Schultz and Hagan (2002) reported that women who agreed with the 
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statement, “If my doctor stated that I was gaining too much weight, I would try to 
limit my weight gain before the next visit”, were more likely to feel that women 
should limit their GWG and were more likely to be worried about gaining too 
much weight during pregnancy. DiPietro et al. (2003) also reported that having a 
an uplifting pregnancy experience was related to a more positive attitude towards 
pregnancy, including an improved body image. 
Health Behavior Change Constructs 
 There is a general consensus in the literature that intention to make a 
behavioral change is driven cognitively by two factors, motivation and self-
efficacy (Glanz et al., 2008; Mason & Butler, 2010). We hypothesize that 
motivation to change, initiate or maintain weight management behaviors will 
predict GWG, by addressing physical activity and eating behaviors. We also 
hypothesize that motivation will, in part, be influenced by body image. There is a 
paucity of evidence linking body image and motivation to participate in health 
behaviors, and most research has been completed with people who exercise 
(Thøgersen-Ntoumani & Ntoumanis, 2007). However, Thorgersen-Ntoumai and 
Ntoumanis (2007) found that intrinsic motivation to exercise positively predicted 
physical self-worth, and that positive self-worth can alleviate body image related 
concerns. It is thus possible that a relationship between body image concerns and 
lack of intrinsic motivation to participate in physical activity or healthy eating 
behaviors is mediated by coping skills and self-efficacy. In fact, positive coping 
strategies can improve motivation and self-efficacy to change negative health 
behaviors (Boyce et al., 2008). Interventions aimed at increasing motivation and 
self-efficacy have been reported to result in people being more confident in their 
ability to self-manage their condition, more willing to make behavior changes, 
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and more likely to change diet and exercise habits (Boyce et al., 2008); we predict 
a similar pattern of associations through pregnancy.  
Future Directions and Implications for Practice 
 There is increasing evidence to show that maternal psychosocial factors, 
such as increased depressive symptoms, anxiety, lower self-esteem, and body 
image dissatisfaction can result in excessive GWG (DiPietro et al., 2003; Herring 
et al., 2008; Mehta et al., 2010). Further exploration into how body image 
concerns, poor coping skills and lack of social support might affect GWG is also 
warranted. We predict that body image and other maternal psychosocial and 
demographic factors can both be influenced by, and influence, coping skills. Thus, 
body image dissatisfaction may be compounded by poor coping skills, leading to 
lower self-efficacy and poor motivation to change or maintain healthy behaviors. 
During pregnancy, lack of motivation to partake in physical activity and positive 
eating behaviors may result in a failure to achieve an appropriate level of energy 
imbalance and will result in excessive GWG. Future exploration into these 
relationships is needed.   
 Consideration of the factors outlined in our model is needed to ensure strategies 
aimed at preventing excessive GWG are well targeted. Because interventions 
conducted to prevent excessive GWG to date have had limited success, and none have 
addressed maternal psychosocial concerns, it is important that researchers better 
understand the factors that influence physical activity and eating behaviors during 
pregnancy. This process involves moving away from atheoretical models and 
grounding these interventions in health behaviour change theory in order to understand 
the pathways leading to excessive GWG. 
 Once a greater understanding of the psychosocial predictors of excessive GWG 
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has been achieved, midwives and other health professionals who deal with pregnant 
women on a regular basis will be in a position to monitor women who are at risk. 
Based on existing knowledge, midwives could assess pregnant women for body image 
concerns and maternal depressive symptoms, and provide appropriate referals and 
support where required. 
 In conclusion, our conceptual model proposes the pathways where intervention to 
prevent excessive GWG may be useful, albeit empirical evidence in pregnant women is 
limited. This framework serves as a model to guide researchers towards obtaining a 
better understanding of the psychosocial factors related to excessive GWG. The 
findings of research evaluating this model might then be used to better inform 
intervention strategies designed to prevent excessive GWG.   
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CHAPTER SEVEN 
 
General Method 
 
 This chapter outlines the method for the study presented in Chapter Eight. 
Participants 
 Women were eligible to participate in this prospective study if they were 
pregnant, less than 18 weeks gestation, and over 18 years of age; women of any 
body mass index (BMI) were able to participate. Participants were recruited via 
advertising on online pregnancy forums, parenting magazines, and through the 
maternity clinic at a large tertiary hospital (Sunshine Hospital) in the Western 
region of Melbourne, Australia from February 2010 to January 2013. Four 
hundred and thirty-one women were recruited, however only women who 
provided both pre-pregnancy weight and final weight at 36 weeks gestation or 
later (allowing GWG to be calculated) were included in the analyses (n = 288, 
66.8% of sample recruited). Women included in the final sample were more likely 
to be married/de facto (p =.045), have a higher annual family income (p <.001), 
and less likely to be a smoker (p <.001) than women who were not included; there 
were no differences on any other demographic variables, including pre-pregnancy 
BMI. After expressing interest in the study, all participants were provided with a 
Plain Language Statement and the opportunity to ask questions and view the 
questionnaire prior to giving voluntary informed consent.  
Procedure 
 A longitudinal prospective study following pregnant women from early-to-
mid pregnancy to the birth of their child was conducted. Women completed 
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questionnaires twice during their pregnancy, at 16-18 weeks gestatation (Time 1 
(T1); M = 16.9 weeks, SD = 1.47) and again at 32 weeks gestation (Time 2 (T2); 
M = 32.6, SD = 0.87). Women were mailed the questionnaires (which took 30-45 
minutes to complete) one week prior to the required time point and were 
requested to return them in reply paid envelopes within 1-2 weeks. Ethics 
approval was provided by the Human Research Ethics Committees of Deakin 
University (EC 36-2009) and Melbourne Health (2011.133). Plain Language 
Statement, consent forms, participant distress letter, and questionnaires are 
included in Appendix E. 
Outcome Measure – Gestational Weight Gain 
  Women reported their height and pre-pregnancy weight at T1 to calculate 
pre-pregnancy BMI. Women who were recruited through Sunshine hospital (n = 
67) had their height measured by their midwife at their first antenatal appointment 
and kept an “Antenatal Weight Tracking Passport” (see Appendix F) where their 
final weight prior to delivery was recorded by their midwife (M = 39.4 weeks, SD 
= 1.46). All other participants (n = 221) provided weight at 36 weeks gestation 
(either self-reported or objectively measured) in an additional brief questionnaire 
that took 10 mintutes to complete (M = 36.4 weeks, SD = 0.71). Weight measured 
at 36 weeks or later is likely to give an accurate estimate of final pregnancy 
weight as little weight is gained after this time (Regan, 2010). Forty per cent of 
the sample (n = 115) provided objective measurements. Objective and 
subjectively measured final pregnancy weight were not significantly different in 
the current sample (p =.198). Total GWG was calculated as pre-pregnancy weight 
subtracted from final pregnancy weight (M = 37.1 weeks, SD = 1.55). Total 
gestational weight gain (GWG) and pre-pregnancy BMI were used to classify 
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women as exceeding or not exceeding the 2013 Institute of Medicine (IOM) 
GWG recommendations (Rasmussen & Yaktine, 2013). These guidelines were 
chosen because there are no equivalent pregnancy weight gain recommendations 
in Australia and they are equivalent to the guidelines that were relevant at the time 
of the study (IOM, 2009). Given that the overall aim was to evaluate predictors of 
excessive GWG, it is reasonable to include below and adequate gainers in the 
same group. Hence, the dichotomous outcome variable was grouped as follows: 
women gaining above the IOM recommendations were classified with excessive 
GWG and women who gained within or below these guidelines were classified as 
not exceeding the recommendations.  
Predictor Variables 
 Predictors were categoriesed into conceptual blocks to coincide with those 
reported in the conceptual model described in Chapter Six. Each conceptual block 
is represented by a sub-heading, below. 
 Maternal psychological factors. Self-esteem was assessed using the 10-
item Rosenberg Self-Esteem Scale (Rosenberg, 1965). Participants responded to 
how they had felt over the past month on a scale from 0, strongly disagree, to 3, 
strongly agree. Items included on the whole I am satisfied with myself, and I 
certainly feel useless at times. Items 2, 5, 6, 8, and 9 were reverse scored. Total 
scores were obtained by summing scores for each item. A single-item factor 
solution is supported for this scale (Shevlin, Bunting, & Lewis, 1995), and good 
internal consistency has been demontrated in pregnant populations (Ickovics et al., 
2011; Kamysheva, Skouteris, Wertheim, Paxton, & Milgrom, 2008). Cronbach’s 
alphas for the current study were .88 at T1 and .77 at T2. 
  Maternal depression during pregnany was assessed via the Edinburgh 
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Postnatal Depression Scale (EPDS; Cox, Holden, & Sagovsky, 1987), which is 
also reliable for use during pregnancy (Murray & Cox, 1990). The EPDS assesses 
a pregnant woman’s depressive symptoms by asking her how she has felt over the 
past week. Responses were rated on a scale of 0, 1, 2, or 3 from yes, all the time to 
no, not at all. Items 3 and 5-10 were reversed scored. Total scores were caluclated 
by summing the scores from each of the 10 items. Cronbach’s alphas for the 
current study were .85 at T1 and .88 at T2. 
 Maternal anxiety and stress were assessed using the anxiety and stress 
subscales of the short form Depression, Anxiety, and Stress Scale (DASS-21; 
Lovibond & Lovibond, 1995). The short form DASS reports good internal 
consistency, convergent validity, and discriminant validity in non-pregnant 
samples (Henry & Crawford, 2005), and good reliability in perinatal populations 
(Miller, Pallant, & Negri, 2006). Women were asked to respond to statements 
about their stress and anxiety over the past month, such as, I have found it hard to 
wind down, and I was aware of dryness in my mouth. Responses ranged on a 
rating scale from 0 to 3, with 0 being did not apply to me at all, 1 applied to me to 
some degree, or some of the time, 2 applied to me to a considerable degree, or a 
good part of time, and 3 applied to me very much, or most of the time. Total scores 
for the anxiety and stress subscales were calculated by summing the item scores 
for each subscale. Cronbach’s alphas for the current study were .74 at T1 and .78 
at T2 for the anxiety subscale, and .85 and .83, respectively, for the stress 
subscale. 
 Past psychicatric history was assessed with the following question: “Have 
you ever been diagnosed with any of the following psychiatric or psychological 
conditions?” Response options were none, minor depression, major depression, 
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antenatal depression, postnatal depression, bipolar disorder, anxiety disorder, 
eating disorder, substance/alcohol related disorder, and other. Responses were 
categorised as none vs. any psychological history. 
 Knowledge of gesational weight gain. Knowledge of GWG was assessed 
by asking how much weight gain over nine months of pregnancy would be 
‘normal’ for most women. Responses were coded as to whether women reported a 
GWG within or outside the IOM GWG recommended range for normal weight 
women. 
 Familial/socio-contextual factors. Social support was measured via the 
Multidimensional Scale of Perceived Social Support (MSPSS; Zimet, Dahlem, 
Zimet, & Farley, 1988), which assesses subjective social support available from a 
significant other, family, or friends using 12 items. It is simple to use and time 
conserving. It is scored on a 7-point scale from very strongly disagree to very 
strongly agree across the three domains and includes questions such as there is a 
special person around when I’m in need (significant other), my family really tries 
to help me (family), and I can count on my friends when things go wrong 
(friends). A total social support score was calculated by summing total scores for 
each subscale. In non-pregnant populations, the MSPSS demonstrates good 
internal reliability and adequate stability, as well as strong factorial validity and 
moderate construct validity (Zimet, Dahlem, Zimet, & Farley, 1988). Adequate 
construct validity and excellent internal consistency has been reported in perinatal 
populations (Akhtar et al., 2010; Golbasi, Kelleci, Kisacik, & Cetin, 2010). 
Cronbach’s alphas for the total scale in the current study were .92 at T1 and .90 at 
T2. 
 Marital/relationship quality was assessed using the Dyadic Adjustment 
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Scale (DAS; Spanier, 1976). The 32-item DAS contains four subscales; dyadic 
consensus, dyadic satisfaction, dyadic cohesion, and affectional expression. The 
DAS items are assessed using Likert-style responses of varying ranges and some 
yes/no questions, and includes a question on the degree of happiness of the 
relationship. The total score for this scale was used to assess general dyadic 
(relationship) quality by summing scores for each item. This scale has 
deomstrated adequate criterion and construct valdity, and sufficiently high 
reliability in married couples (Spanier, 1976), as well as good reliability in 
pregnant women (Dulude, Bélanger, Wright, & Sanbourin, 2002). Cronbach’s 
alphas for the current study for the total scale were .79 at T1 and .82 at T2. 
 Educational attainment, annual family income, parity, and age were also 
assessed at baseline and formed part of the familial/socio-contextual factors. 
 Coping skills. Coping was assessed using the Revised Prenatal Coping 
Inventory (NuPCI; Hamilton & Lobel, 2008) and the COPE (Carver, Scheier, & 
Weintraub, 1989). The NuPCI is a 32-item, pregnancy-specific measure 
developed from the original Prenatal Coping Inventory described by Yali and 
Lobel (1999). This was initially based on a theoretical framework of stress and 
coping by Lazarus and Folkman (1984). The NuPCI is comprised of thee distinct, 
conceptually interpretable, and internally consistent coping factors; planning-
prepratation, avoidance, and spiritual-positive coping, and is designed to assess 
these three coping styles independendently. Factors are assessed on a Likert-type 
scale of 0 to 4, where 0 = never and 4 = almost always, for how participants had 
felt about the statements over the past month. Examples of items are imagined 
how the birth will go, taken out frustrations on other people, and prayed that the 
birth will go well. Subscale scores were calculated by computing the mean for all 
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items in each subscale. Cronbach’s alphas for the current study were .87 for 
planning-preparation, .79 for avoidance and .78 for spiritual-positive coping, at 
both T1 and T2. 
 The 60-item COPE measure is not specific to pregnancy (Carver et al., 
1989). The present study included six sub-scales that have been shown to be used 
as coping strategies during pregnancy: active coping, seeking instrumental social 
support, positive reinterpretation and growth, planning, seeking emotional social 
support, and acceptance (Huizink, de Medina, Mulder, Visser, & Buitelaar, 2002). 
Each sub-scale containes four items, each assessed on a scale of 1 to 4 (1 = I 
usually don’t do this at all; 4 = I usually do this alot). Item scores for each 
subscale are summed (total scores for this measure are not applicable). This 
measure demonstrates high internal consistency and stable test-retest reliability in 
a non-pregnant college sample (Carver et al., 1989). Cronbach’s alphas in the 
current study were as follows – active coping: .76 and .80, instrumental social 
support: .80 and .81,  positive reinterpretation and growth: .81 and .77, planning: 
.82 and .83, emotional social support: .85 and .85, and acceptance: .69 and .67, at 
T1 and T2, respectively. 
 Body image. Maternal body dissatisfaction was assessed via the Ben-
Tovim Walker Body Attitudes Questionnaire (BAQ; Ben-Tovim & Walker, 1991) 
and the Pregnancy Figure Rating Scale (PFRS; Skouteris, Carr, Wertheim, 
Paxton, & Duncombe, 2005). The BAQ assessed body attitudes using four 
subscales, that are, at face value, relevant to pregnant women; strengh and fitness 
(e.g., I quickly got exhausted if I overdid it), salience of weight and shape (e.g., I 
hardly ever thought about the shape of my body), feeling fat (e.g., I hardly ever 
felt fat), and attractiveness (e.g., I felt satisfied with my face) using 28 items. 
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Participants were asked to score how they felt over the past month for each item 
on the following Likert-type scale from 1, strongly disagree, to 5, strongly agree. 
Items 2, 8, 9, 11, 13, and 27 were reverse scored. Sub-scale totals were 
determined by adding the scores for each item within the subscale. The BAQ 
exhibits satisfactory test-retest reliability and convergent validity in non-pregnant 
populations (Ben-Tovim & Walker, 1991) and good internal consistency in 
pregnant populations (Duncombe, Wertheim, Skouteris, Paxton, & Kelly, 2008). 
Cronbach’s alphas for the current study for the strength and fitness subscale were 
.78 and .76; for the salience subscale .79 and .80; for the feeling fat subscale .92 
and .93; and for the attractiveness subscale .69 and .67, at T1 and T2, respectively. 
 The PFRS assesses body dissatisfaction through women’s perceived 
current (what they believe they currently look like) and idealised (what they 
would like to look like) scores for their busts, pregnant bellies, and buttocks 
(Skouteris et al., 2005). Each body part is depicted by five drawings of that part, 
increasing in size from small (rated 1) to very large (rated 10), in which odd 
numbers were placed under the figures, and even numbers in between. Body 
dissatisfaction for each body part was calcuated by subtracting the ideal from the 
current rating (i.e., current – ideal). Higher scores indicate higher body 
disstatisfaction. This pregnancy-specific measure demonstrates adequate internal 
consistency and test-retest reliability, in addition to adequate construct validity 
(Skouteris et al., 2005).  
 Self-efficacy and motivation. A readiness to change questionnaire 
modeled from Mason and Butler (2010) was used to assess confidence (self-
efficacy), readiness and importance to make diet and physical activity-related 
lifestyle changes during pregnancy. This ‘ruler’ is often used to obtain an 
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understanding of a patient’s level of motivation in Motivational Interviewing 
settings (Rollnick, Miller, & Butler, 2008). Six items were phrased as follows: 
how ready are you/confident are you/important is it to you to make healthy 
lifestyle changes during your pregnancy regarding your eating/physical activity? 
Participants rated their readiness, importance, and confidence on a scale of 0 to 
10, where 0 was not ready/important/confident at all, and 10 was extremely 
ready/important/confident. Three additional items specifically assessing 
motivation towards appropriate GWG were also used (e.g., I am trying to adopt 
and/or maintain healthy lifestyle behaviours during my pregnancy for the purpose 
of gaining the recommended amount of gestational weight) and were assessed on 
a Likert-type scale from 1, definitely not, to 5, definitely. Self-efficacy was 
determined as the individual confidence scores for diet, physical activity and 
GWG. Motivation was determined as the individual readiness and importance 
scores for diet, physical activity and GWG.  
 Physical activity and eating behaviours. Physical activity was assessed 
via the Active Australia Questionnaire (Australian Institute of Health and 
Welfare, 2003). Participants recorded the number of times (frequency) and how 
long (duration) they had spent participating in walking or other moderate physical 
activity in the last week. Both categories were combined to create total frequency 
and duration measures. Diet quality was assessed by asking how many serves of 
vegetables and/or fruit participants usually eat each day from Section 2 of the 
Anti-Cancer Council of Victoria Food Frequency Questionnaire (Hodge, 
Patterson, Brown, Ireland, & Giles, 2000). 
 Demographics and covariates. Other relevant demographic and covariate 
variables were collected, including marital status, location of birth, ethnicity, 
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employment status, and smoking status. 
Statistical Analyses 
 Data were cleaned prior to analysis. Data were missing completely at 
random. Expectation Maximisation dealt with missing data (although data were 
not replaced when presenting demographic variables purely for reader 
information). Univariate outliers were replaced with a value one unit higher or 
lower than the next highest or lowest value, respectively. Variables were assessed 
for normality and transformed if appropriate; all variables were normally 
distributed after transformations. There were no multivariate outliers in the 
sample.  
 Sample size calculation. The sample size in the study presented in 
Chapter Eight was N = 288. A sample size of 199 would provide adequate power 
based on a small effect size, an alpha of 0.05, and 80% power to detect a 
relationship between a predictor and excessive GWG in logistic regression 
analyses. This sample size also meets the suggested minimum sample of n = 200 
for structural equation modelling suggested by Kline (2011). 
 Selection of predictor variables for path analysis. A series of logistic 
regressions were used to select predictors for inclusion in the path analysis. The 
dichotomous variable of exceeding/not exceeding GWG recommendations was 
regressed onto each conceptual block of predictors identified in the conceptual 
model described in Chapter Six (see Table 7.1 for conceptual blocks and included 
independent variables). Each regression was conducted as an adjusted model 
(after accounting for all other predictors in the model, with the conceptual block 
of predictors entered at Step 2 and the remaining predictors entered at Step 1). 
Because the conceptual model hypothesises that all the predictor variables may 
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Table 7.1 Conceptual blocks and included independent variables in logistic 
regressions. 
Conceptual block Independent variable 
Maternal psychological 
factors 
Maternal self-esteem 
Antenatal anxiety 
 Antenatal depression 
 Antenatal stress 
 Past psychiatric history 
Knowledge of GWG Knowledge of GWG 
Familial/socio-
contextual factors 
Social support 
Marital/relationship satisfaction/quality 
Education 
 Family income 
 Parity 
 Age 
 Pre-pregnancy BMI 
Coping skills General coping – positive reinterpretation and growth 
 General coping – seeking instrumental social support 
 General coping – active coping 
 General coping – seeking emotional social support 
 General coping – acceptance  
 General coping – planning  
 Pregnancy-specific coping – planning and preparation 
 Pregnancy-specific coping – avoidance  
 Pregnancy-specific coping – spiritual positive 
Body image Body attitudes – attractiveness 
 Body attitudes – feeling fat 
 Body attitudes – strength and fitness 
 Body attitudes – salience of weight and shape 
 Pregnancy figure rating – bust 
 Pregnancy figure rating – belly 
 Pregnancy figure rating – buttocks 
Self-efficacy Dietary self-efficacy  
 Physical activity self-efficacy 
 GWG self-efficacy 
Motivation Dietary readiness 
 Physical activity readiness 
 Readiness to gain appropriate GWG 
 Dietary importance 
 Physical activity importance 
 Importance to gain appropriate GWG 
Physical activity and 
eating behaviours 
Physical activity frequency 
Physical activity duration  
 Diet – usual vegetable intake 
 Diet – usual fruit intake 
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influence GWG, analyses of the adjusted models ensured that the contribution of 
potential confounding variables was accounted for in each regression.  
 Variables that predicted exceeding GWG recommendations at the level 
p<.1 were selected for inclusion in the path model. Including predictors up to the 
level of p<.2 when selecting variables is considered acceptable (Mickey & 
Greenland, 1989), however to keep the list of predictors to a manageable level 
considering sample size and the number of parameters, significance of p<.1 was 
set as an upper limit. 
Path analysis. Mplus version 7.11 (Muthen & Muthen, Los Angeles, 
California) was used to conduct path analysis to test the ability of the conceptual 
model described in Chapter Six to predict the odds of gaining excessive 
gestational weight as defined by the US IOM (Rasmussen & Yaktine, 2013). Path 
analysis with maximum likelihood estimation was conducted using the WLSMV 
estimator and Delta parameterisation. One-tailed p-values were used to assess the 
significance of regression paths and covariances. Model fit was assessed by Chi-
Square goodness of fit statistics, Root Mean Square Error of Approximation 
(RMSEA; good fit <.06, acceptable fit <.08; Hu & Bentler, 1999), and 
Comparative Fit Index (CFI; good fit >.95, acceptable fit >.90; Hu & Bentler, 
1999). The model was tested twice. Firstly, the model was tested as 
conceptualised (the baseline model). Modification indices were reviewed for the 
addition of theoretically plausible pathways and subsequently the model was 
modified to improve fit (the revised model). To determine whether the model fit 
between the baseline and revised models differed, -2LogLikelihood, Akaike’s 
Information Criteria (AIC) and Bayesian Information Criteria (BIC) were 
inspected, with lower values indicating better model fit.   
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Precis 
Depression, body image, self-efficacy, and motivation are important modifiable 
determinants of excessive gestational weight gain that should be addressed in 
maternity care. 
 
Abstract 
Introduction 
Fifty percent of women experience excessive gestational weight gain 
(GWG); understanding the mechanisms affecting energy-balance-related 
behaviours leading to gestational weight outcomes is essential. The aim of this 
study was to evaluate a conceptual model of predictors of excessive GWG by 
refining a list of potential predictors and conducting path analysis to test model fit. 
Method 
Two hundred and eighty-eight pregnant women (≤18 weeks gestation) 
were recruited during 2010-2012 to a prospective study from online forums, 
parenting magazines, and a maternity clinic. Women completed questionnaires at 
17 (Time 1, T1; SD=1.47) and 33 weeks (Time 2, T2; SD=0.87) gestation. 
Maternal psychological factors, familial and socio-contextual factors, GWG 
knowledge, coping, body image, self-efficacy, motivation, physical activity, and 
dietary behaviours were assessed at both time points. Women were classified 
with/without excessive GWG using IOM recommendations. Logistic regressions 
refined the list of predictors of excessive GWG; variables with p<.1 were included 
in a path analysis.   
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Results 
 Age, family income, T2 depression, T2 pregnancy-specific coping 
planning, T1 buttocks dissatisfaction, T2 GWG-specific self-efficacy, T1 dietary 
readiness, T1 dietary importance, and T1 vegetable intake were included in the 
path model. The baseline model demonstrated poor fit. Once statistically and 
theoretically plausible paths were added, adequate model fit was achieved. 
Women with high T1 buttocks dissatisfaction were more likely to exhibit low 
levels of readiness (motivation) to consume a healthy diet. Women with low 
dietary readiness were more likely to have a lower vegetable intake, which 
predicted excessive GWG. Women with higher T2 depressive symptoms were 
more likely to report lower self-efficacy for healthy GWG and more likely to gain 
excessively.  
Discussion 
Depression, body image, self-efficacy, and motivation are important 
modifiable determinants of excessive GWG. Whilst future research is needed, 
addressing these factors in a clinical setting could potentially reduce the risk of 
excessive GWG.  
 
Keywords 
Gestational weight gain, psychosocial factors, health behaviour change, path 
analysis 
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Quick Points 
x This was the first study to empirically test a conceptual model of 
psychosocial, behaviour change and behavioural predictors of excessive 
gestational weight gain. 
x In late pregnancy, women with elevated depressive symptoms were more 
likely to report lower self-efficacy for healthy gestational weight gain and 
then more likely to gain excessively. 
x In early-mid pregnancy, women with high dissatisfaction with buttocks 
size were more likely to exhibit low levels of readiness to consume a 
healthy diet, and then more likely to gain excessive pregnancy weight. 
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Introduction 
Fifty percent of women gain weight during pregnancy that exceeds the 
recommended range for pre-pregnancy body mass index (BMI) as defined by the 
United States (US) Institute of Medicine (IOM).1,2 Exceeding these weight gain 
recommendations can place women at increased risk of gestational diabetes, 
hypertension, caesarean delivery, and postpartum weight retention.2,3 Babies born 
to mothers who gain excessive gestational weight are more likely to experience 
obesity later in life.2,4  
In 2013, the US IOM released a comprehensive review of the evidence for 
the determinants and consequences of GWG.2 Determinants of GWG included 
maternal, psychosocial and behavioural factors, and the IOM recommended that 
funding agencies provide support for the conduct of research to understand how 
diet and physical activity, and the social, cultural and environmental context affect 
GWG. Additionally, the IOM recognised that the relationship between mental 
health and GWG is grossly understudied. Behavioural change is necessary for 
modifying the weight-gain trajectory of the majority of childbearing women,5 yet 
most behavioural interventions designed to reduce excessive GWG have been 
unsuccessful.6-8 Identifying specific paths leading to the development of excessive 
GWG will provide crucial evidence towards the development of effective 
interventions and subsequent relevant clinical practice guidelines. Such guidelines 
are vital if we are to address the issue of excess GWG with the holistic and 
woman-centred approach central to modern clinical practice.9  
 In light of the recommendations proposed by the IOM, several researchers 
have begun to explore the aetiology of excessive GWG in a psychological and 
socio-cultural context. The majority of research exploring predictors of excessive 
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GWG has been limited to testing a series of biological, psychosocial or 
demographic factors, with self-efficacy the only behaviour change construct 
explored.10-12 One model that combines these factors into a coherent conceptual 
framework to explain risk and protective factors of excessive GWG was outlined 
by Hill et al. in 2013.13 The model identifies a range of demographic, 
psychological, socio-contextual, and behavioural factors that may influence the 
development of excessive GWG, and includes health behaviour change constructs 
such as self-efficacy and motivation. This model has not been tested empirically. 
The aim of this study was to evaluate the suitability of Hill et al.’s13 
conceptual model of predictors of excessive GWG. Given the detail and 
complexity of the model, this was done in two parts: (1) the large list of potential 
predictors outlined in the conceptual model was refined using a series of logistic 
regression analyses; and (2) the refined list of predictors was incorporated into a 
path model to test the ability of the model to predict excessive GWG. 
Method 
Participants 
 Women were eligible if they were pregnant, less than 18 weeks gestation, 
and over 18 years of age. Participants were recruited via advertising on online 
pregnancy forums, parenting magazines, and through the maternity clinic at a 
large tertiary hospital in the Western region of Melbourne, Australia from 
February 2010 to January 2013. Four hundred and thirty-one women were 
recruited, however only women who provided both pre-pregnancy weight and 
final weight at ≥36 weeks gestation (allowing GWG to be calculated) were 
included in the analyses (n=288, 66.8% of sample). Women included in the final 
sample were more likely to be married/de facto (p=.045), have a higher annual 
 174 
 
family income (p<.001), and less likely to be a smoker (p<.001) than women who 
were not included; there were no differences for any other demographic variables.  
Procedure 
 A longitudinal study following pregnant women from early-to-mid 
pregnancy to the birth of their child was conducted. Women completed 
questionnaires twice during their pregnancy, at 16-18 weeks gestatation (Time 1, 
T1; M=16.9, SD=1.47) and again at 32 weeks gestation (Time 2, T2; M=32.6, 
SD=0.87). Women were mailed the questionnaires (which took 30-45 minutes to 
complete) one week prior to the required time point and were requested to return 
them in reply paid envelopes within 1-2 weeks. Gift cards to the value of 
AUD$30 were offered to women at study completion. Ethics approval was 
provided by the Human Research Ethics Committees of Deakin University (36-
2009) and Melbourne Health (2011.133). After expressing interest in the study, all 
participants were provided with a Plain Language Statement and gave voluntary 
informed consent. 
Outcome Measure – Gestational Weight Gain 
  Women reported their height and pre-pregnancy weight at T1 to calculate 
pre-pregnancy BMI. Women who were recruited through the hospital (n=67) had 
their height measured by their midwife at their first antenatal appointment and 
kept an “Antenatal Weight Tracking Passport” where their final weight prior to 
delivery was recorded by their midwife (M=39.4 weeks, SD=1.46). All other 
participants (n=221) provided weight at 36 weeks gestation (either self-reported or 
objectively measured) in an additional brief questionnaire (M=36.4 weeks, 
SD=0.71). Weight measured at 36 weeks or later is likely to give an accurate 
estimate of final pregnancy weight as little is gained after this time.14 Forty 
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percent of the sample (n=115) provided objective measurements. Objective and 
subjectively measured final pregnancy weight were not significantly different in 
the current sample (p=.198). Total GWG was calculated as pre-pregnancy weight 
subtracted from final pregnancy weight (M=37.1 weeks, SD=1.55). Total GWG 
and pre-pregnancy BMI were used to classify women as exceeding or not 
exceeding the 2013 IOM GWG recommendations.2 These guidelines were chosen 
because there are no equivalent pregnancy weight gain recommendations in 
Australia. The recommendations outline that women who are underweight (BMI < 
18.5 kg/m2) should gain 12.5 to 18 kg; women who are in the healthy weight 
range (BMI 18.5-24.9 kg/m2) should gain 11.5 to 16 kg; women who are 
classified as overweight (BMI 25.0-29.9 kg/m2) should gain 7 to 11.5 kg, and 
women who are obese (BMI ≥30 kg/m2) should gain 5 to 9 kg.2 Our dichotomous 
outcome variable was grouped as follows: women gaining above the IOM 
recommendations were classified with excessive GWG and women who gained 
within or below these guidelines were classified as not exceeding the 
recommendations. 
Predictor Variables 
 Maternal psychological factors. Self-esteem was assessed using the 
Rosenberg Self-Esteem Scale,15 with participants rating how they had felt over the 
past month on a scale from strongly disagree to strongly agree. Maternal 
depression during pregnancy was assessed via the Edinburgh Postnatal 
Depression Scale (EPDS).16 The EPDS assesses a woman’s depressive symptoms 
by asking how she has felt over the past week. Maternal anxiety and stress were 
assessed using the anxiety and stress subscales of the Depression, Anxiety, and 
Stress Scale.17 Past psychicatric history was also assessed. All psychological 
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variables demonstrated acceptable reliability, with Cronbach’s alphas ranging 
from .74 to .88 at T1 and .77 to .88 at T2.  
Knowledge of gestational weight gain. Knowledge of GWG was 
assessed by asking how much weight gain over nine months of pregnancy would 
be ‘normal’ for most women. Responses were coded as to whether women 
reported a GWG within or outside the IOM GWG recommended range for normal 
weight women. 
Familial/socio-contextual factors. Social support was measured via the 
Multidimensional Scale of Perceived Social Support,18 which assesses subjective 
social support available from a significant other, family, or friends. 
Marital/relationship quality was assessed using the Dyadic Adjustment Scale19 
and the total score used to assess general relationship quality. Cronbach’s alphas 
for social support and relationship quality measures ranged from .79 to .92 at T1 
and .82 to .90 at T2. Educational attainment, annual family income, parity, and 
age were also assessed. 
Coping skills. Coping was assessed using two measures. The Revised 
Prenatal Coping Inventory (PCI) is a pregnancy-specific measure of coping that 
comprises three distinct coping factors; planning-preparation, avoidance, and 
spiritual-positive coping.20 The COPE measure is not specific to pregnancy.21 The 
present study included six pregnancy-relevant COPE sub-scales: active coping, 
seeking instrumental social support, positive reinterpretation and growth, 
planning, seeking emotional social support, and acceptance.22 Cronbach’s alphas 
for coping subscales ranged from .69 to .87 at T1 and .67 to .87 at T2.  
Body image. Body image was assessed using two measures. The Ben-
Tovim Walker Body Attitudes Questionnaire (BAQ)23 assessed body attitudes 
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using four subscales that are, at face value, relevant to pregnant women: strength 
and fitness, salience of weight and shape, feeling fat, and attractiveness. 
Participants reported how they felt over the past month for each item. The 
Pregnancy Figure Rating Scale (PFRS) assessed body dissatisfaction through 
women’s perceived current (what they believe they currently look like) and 
idealised (what they would like to look like) scores for their busts, pregnant 
bellies, and buttocks.24 Each body part was depicted by five drawings of that part, 
increasing in size from small to very large. Body dissatisfaction for each body part 
was calcuated by subtracting the ideal from the current rating. Higher scores 
indicate higher body disstatisfaction. Cronbach’s alphas for body image variables 
ranged from .69 to .92 at T1 and .67 to .93 at T2.  
 Self-efficacy and motivation. A readiness to change questionnaire 
modeled from Mason and Butler25 was used to assess confidence (self-efficacy), 
readiness, and importance to make diet and physical activity-related lifestyle 
changes during pregnancy. Six items were phrased as follows, how: ready are 
you/confident are you/important is it to you to make healthy lifestyle changes 
during your pregnancy regarding your eating/physical activity? Participants rated 
each question on a scale of 0 (not ready/important/confident at all) to 10 
(extremely ready/important/confident). Three additional items specifically 
assessing motivation towards appropriate GWG were also used (e.g., I am trying 
to adopt and/or maintain healthy lifestyle behaviours during my pregnancy for the 
purpose of gaining the recommended amount of gestational weight) and were 
assessed on a scale from 1, definitely not, to 5, definitely. Self-efficacy was 
determined as the individual confidence scores for diet, physical activity and 
GWG. Motivation was determined as the individual readiness and importance 
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scores for diet, physical activity and GWG.  
 Physical activity and eating behaviours. Physical activity was assessed 
via the Active Australia Questionnaire.26 Participants recorded the number of 
times (frequency) and how long (duration, minutes) they had spent participating in 
walking or moderate physical activity in the last week. Fruit and vegetable intake 
served as a proxy for diet quality27 and were assessed by asking how many serves 
of vegetables and/or fruit participants usually eat each day. 
Demographics. Other relevant demographic variables were collected, 
including marital status, location of birth, ethnicity, employment status, smoking 
status, and psychological history. 
Statistical Analyses 
 A sample size of 199 would provide adequate power based on a small 
effect size, an alpha of 0.05, and 80% power to detect a relationship between a 
predictor and excessive GWG in logistic regression analyses. This sample size 
also meets the suggested minimum sample of n=200 for structural equation 
modelling suggested by Kline.28 Data were cleaned prior to analysis. Expectation 
Maximisation dealt with missing data (although data were not replaced when 
presenting demographic variables purely for reader information). Univariate 
outliers were replaced with a value one unit higher or lower than the next highest 
or lowest value, respectively. Variables were assessed for normality and 
transformed if appropriate; all variables were normally distributed after 
transformations.  
Selection of predictor variables for path analysis. A series of logistic 
regressions were used to select predictors for inclusion in the path analysis. The 
dichotomous variable of exceeding/not exceeding GWG recommendations was 
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regressed onto each conceptual block of predictors identified in the conceptual 
model described by Hill et al.13 (see Table 8.1 for conceptual blocks and included 
predictors). Each regression was conducted as an adjusted model, in which the 
contribution of a given conceptual block was evaluated at Step 2, after controlling 
for all remaining predictors at Step 1. This process was repeated for all conceptual 
blocks, and ensured that the contribution of potential confounding variables was 
accounted for in each regression.  
 Variables that predicted exceeding GWG recommendations at the level 
p<.1 were selected for inclusion in the path model. The eligble predictors are 
outlined in Table 8.2. Including predictors up to the level of p<.2 when selecting 
variables is considered acceptable,29 however, in the interest of parsimony, 
significance of p<.1 was set as an upper limit to keep the list of predictors to a 
manageable level. 
Path analysis. Mplus version 7.11 (Muthen & Muthen, Los Angeles, 
California) was used to conduct path analysis to test the ability of the conceptual 
model to predict the odds of excessive GWG as defined by the IOM.2  Path 
analysis with maximum likelihood estimation was conducted using the WLSMV 
estimator and Delta parameterisation. One-tailed p-values were used to assess the 
significance of regression paths and covariances. Model fit was assessed by Chi-
Square goodness-of-fit statistics, Root Mean Square Error of Approximation 
(RMSEA; good fit <.06, acceptable fit <.0830), and Comparative Fit Index (CFI; 
good fit >.95, acceptable fit >.9030). In the event of poor fit for the model as 
conceptualised (the baseline model), modification indices >10 were reviewed for 
the addition of theoretically plausible pathways to improve fit (the revised model).  
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Table 8.1 Conceptual blocks and included predictor variables in logistic 
regressions. 
Conceptual block Independent variable 
Maternal psychological 
factors 
Maternal self-esteem 
Antenatal anxiety 
 Antenatal depression 
 Antenatal stress 
 Past psychiatric history 
Knowledge of GWG Knowledge of GWG 
Familial/socio-
contextual factors 
Social support 
Marital/relationship satisfaction/quality 
Education 
 Family income 
 Parity 
 Age 
 Pre-pregnancy BMI 
Coping skills General coping – positive reinterpretation and growth 
 General coping – seeking instrumental social support 
 General coping – active coping 
 General coping – seeking emotional social support 
 General coping – acceptance  
 General coping – planning  
 Pregnancy-specific coping – planning and preparation 
 Pregnancy-specific coping – avoidance  
 Pregnancy-specific coping – spiritual positive 
Body image Body attitudes – attractiveness 
 Body attitudes – feeling fat 
 Body attitudes – strength and fitness 
 Body attitudes – salience of weight and shape 
 Pregnancy figure rating – bust 
 Pregnancy figure rating – belly 
 Pregnancy figure rating – buttocks 
Self-efficacy Dietary self-efficacy  
 Physical activity self-efficacy 
 GWG self-efficacy 
Motivation Dietary readiness 
 Physical activity readiness 
 Readiness to gain appropriate GWG 
 Dietary importance 
 Physical activity importance 
 Importance to gain appropriate GWG 
Physical activity and 
eating behaviours 
Physical activity frequency 
Physical activity duration  
 Diet – usual vegetable intake 
 Diet – usual fruit intake 
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Table 8.2 T1 and T2 predictors selected for path model. 
Conceptual block Predictors selected for path model 
 Time 1 Time 2 
Maternal 
psychological 
factors 
n/a Depression 
Familial/socio-
contextual factors 
Family income 
Age 
n/a 
Coping skills  Pregnancy-specific coping 
– planning and preparation  
Body image Buttocks dissatisfaction  
Self-efficacy  Confidence to gain 
appropriate GWG 
Motivation Readiness to eat a healthy 
diet 
 
 Importance of eating a 
healthy diet 
 
Physical activity and 
eating behaviours 
Diet – usual vegetable 
intake 
 
 
Results 
Participants 
 All 288 participants completed the T1 questionnaire and 277 (96%) 
completed the T2 questionnaire. Participant characteristics are presented in Table 
8.3. Mean age of women was 30.9 years (SD=4.56). Most participants were 
married/de facto (97.9%), born in Australia (81.3%) and exhibited high 
socioeconomic status (66.4% were university educated and 69.7% had an annual 
family income over AUD$85,000; the median household income of an Australian 
couple with dependent children under five years of age was $87,152 in 2011-
201231). The percentage of women reaching the EPDS threshold suggestive of 
antenatal depressive illness (EPDS score >1416) was 3.5% at T1 and 3.8% at T2. 
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Table 8.3 Participant Characteristics 
 Characteristic n Value 
Age, mean (SD), y 288 30.92 (4.56) 
Weeks gestation at T1, mean (SD) 280 16.86 (1.47) 
Weeks gestation at T2, mean (SD) 270 32.63 (0.87) 
Current marital status, n (%) 287  
 
Married/De Facto  281 (97.9) 
Never Married/Single  6 (2.1) 
Location of birth, n (%) 288  
 
Australia  234 (81.3) 
New Zealand  10 (3.5) 
UK  11 (3.8) 
Europe  7 (2.4) 
North America  6 (2.1) 
Asia  17 (5.9) 
Other  3 (1.0) 
Educational attainment, n (%) 288  
 
Year 12 or lower  30 (10.3) 
Certificate/Diploma  67 (23.3) 
Bachelor or postgraduate 
degree 
 
191 (66.4) 
Currently in paid employment, n (%) 288  
 
Yes  222 (77.1) 
No  66 (22.9) 
Annual family income (AUD), n (%) 283  
 
Under $45,000  18 (6.3) 
$45,001-$85,000  68 (24.0) 
$85,001-$125,000  89 (31.5) 
Over $125,000  108 (38.2) 
Parity, n (%)  287  
 
0 other children  159 (55.4) 
1 other child  91 (31.7) 
2 other children  26 (9.1) 
3 or more other children  11 (3.8) 
Smoking status, n (%)  283  
 
Yes  3 (1.1) 
No  280 (98.9) 
Pre-Pregnancy BMI, mean (SD), kg/m2 279 25.50 (5.87) 
Pre-pregnancy BMI categorya, n (%) 279  
 
Underweight  9 (3.2) 
Normal Weight  157 (56.3) 
Overweight  68 (24.4) 
Obese  45 (16.1) 
GWG, mean (SD), kg 288 13.32 (5.74) 
GWG categoriesa, n (%) 279  
 
Below  62 (22.2) 
Adequate  99 (35.8) 
Exceed  117 (41.9) 
abased on the IOM (2013) GWG recommendations
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The percentage of women experiencing moderate to severe depressive symptoms 
(EPDS score >12) was 2.8% at T1 and 3.8% at T2. Forty-two percent of women 
gained excessive pregnancy weight according to the IOM GWG 
Recommendations.2 
Logistic Regressions 
Given space constraints and because the path analysis is the major focus of 
this paper, the findings of the logistic regressions are presented in detail as 
supporting information (Appendix G). All conceptual blocks except knowledge of 
GWG significantly contributed to the variance in exceeding/not exceeding GWG 
recommendations. The predictors in the conceptual blocks (entered in Block 2) 
explained between 0.1% (T1 GWG knowledge) and 8.5% (T2 maternal 
psychological factors) of the variance in excessive GWG above the variance 
explained by the predictors entered in Block 1. T1 buttocks dissatisfaction, T1 
importance of eating a healthy diet, and T2 pregnancy-specific coping planning all 
significantly positively made unique contributions to exceeding/not exceeding 
GWG recommendations (p<.05); T2 age was also positively associated with 
excessive GWG (p<.1). T1 readiness to eat a healthy diet,  T1 vegetable intake, 
and T2 family income all significantly negatively predicted exceeding the GWG 
recommendations (p<.05); T1 family income, T2 depressive symptoms, and T2 
confidence to gain a healthy amount of gestational weight were also negatively 
associated with excessive GWG (p<.1). All predictors p<.1 were included in the 
path model. 
Path Analysis 
Baseline model. The baseline model is illustrated in Figure 8.1. For 
practical reasons, it differed from the model as conceptualised by Hill et al.13 in 
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the following ways: (1) where paths from T2 variables to T1 variables were 
necessary due to the range of eligible predictors, these were not presented because 
variables should not predict previous time points (note that there is a direct path 
from T2 GWG-specific self-efficacy to GWG); and (2) the conceptual block 
‘knowledge of GWG’ was absent because this predictor did not meet model 
selection criteria. The baseline model demonstrated poor fit (χ² = 115.51(30), 
p<.05; RMSEA = .10; CFI = .51), hence, Beta weights were not interpreted for 
this model.  
Revised model. One source of misfit in the baseline model was produced 
by assuming full mediation between predictors and GWG (i.e., the indirect path 
was modelled, but the direct path was omitted). Therefore, direct effects from 
predictors to GWG were included in the revised model. Secondly, modification 
indices recommended inclusion of paths from T1 dietary importance and T1 
dietary readiness to T2 GWG-specific self-efficacy. Paths from age and annual 
family income were also added to each other predictor to account for any variance 
explained by these socio-demographic factors. Standardised coefficients (β (Beta) 
weights) and significance values for model parameters in the revised model are 
presented in Table 8.4, and for clarity, select paths are shown in Figure 8.2. Age 
significantly and positively predicted T1 buttocks dissatisfaction. T1 buttocks 
dissatisfaction significantly and negatively predicted T1 dietary importance and 
T1 dietary readiness. T1 dietary readiness subsequently significantly and 
positively predicted T1 vegetable intake, which significantly and negatively 
predicted exceeding GWG recommendations. In addition, T2 depression 
significantly and negatively predicted T2 GWG-specific self-efficacy, which then 
significantly and negatively predicted excessive GWG.  The revised model
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Figure 8.1 Baseline model. 
T2 Depression 
T1 Buttocks 
dissatisfaction 
T2 GWG-
specific self-
efficacy 
Excessive GWG T1 Vegetable intake 
T2 Pregnancy-
specific coping 
planning 
T1 Dietary 
importance 
Age 
Annual family 
income 
T1 Dietary 
readiness 
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Figure 8.2 Revised model with standardised Beta weights for regression paths and covariances. To maintain simplicity of the model, the following 
paths are not shown: paths from all predictors except T1 vegetable intake and T1 buttocks dissatisfaction to Excessive GWG; paths from age and 
annual family income to all predictors except T1 buttocks dissatisfaction (see Table 4 for Beta weights and p-values for paths not shown). *p<.05, 
**p<.01, ***p<.001 
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T2 GWG-
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T2 Depression 
T1 Buttocks 
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T2 Pregnancy-
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T1 Dietary 
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Age 
Annual family 
income 
T1 Dietary 
readiness 
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Table 8.4 Standardised Beta weights for regression paths and covariances in the 
revised model with one-tailed p-values (continued over page). 
Path Beta (β) weight p-value 
Regression Paths   
To Excessive GWG   
 T1 Vegetable intake -.156 .021* 
T1 Dietary readiness -.268 .009** 
T1 Dietary importance .193 .051 
T2 GWG-specific self-efficacy -.171 .021* 
T2 Pregnancy-specific coping 
planning 
.142 
.024* 
T1 Buttocks dissatisfaction .183 .005** 
T2 Depression -.008 .457 
Age .113 .062 
Annual family income -.236 .001** 
To T1 vegetable intake   
 T1 Dietary readiness .114 .040* 
 T1 Dietary importance  .025 .372 
T1 Buttocks dissatisfaction -.014 .407 
Age .045 .217 
Annual family income .035 .282 
To T1 Dietary Readiness   
 T1 Buttocks dissatisfaction -.094 .040* 
Age .139 .012* 
Annual family income .066 .122 
To T1 Dietary importance   
 T1 Buttocks dissatisfaction -.139 .009** 
Age .038 .260 
Annual family income .047 .208 
To T2 GWG-specific self-efficacy   
 T1 Pregnancy-specific coping 
planning 
.018 
.359 
 T1 Dietary readiness .257 .000*** 
 T1 Dietary importance .122 .032* 
 T2 Depression -.139 .005** 
Age -.036 .272 
Annual family income -.129 .006** 
To T2 Pregnancy-specific coping 
planning 
 
 
Age -.187 .001** 
Annual family income .159 .001** 
To Buttocks dissatisfaction   
 Age .133 .008** 
 Annual family income .065 .141 
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Path Beta (β) weight p-value 
To T2 Depression   
Age -.015 .404 
Annual family income -.055 .157 
Covariances   
With T1 Dietary readiness    
 T1 Dietary importance .718 .000*** 
With T2 Pregnancy-specific coping 
planning 
 
 
 T1 Buttocks dissatisfaction -.060 .187 
 T2 Depression -.021 .335 
With Age   
Annual family income .188 .000*** 
*p<.05; **p<.01; ***p<.001 
 
demonstrated adequate fit (χ² = 21.61(9), p<.05; RMSEA = .07; CFI = .93) and 
explained 19.5% of the variance in exceeding GWG recommendations.  
Discussion 
The aim of this study was to evaluate the suitability of Hill et al.’s13 
conceptual model for predicting excessive GWG by (1) refining the large list of 
potential predictor variables, and (2) conducting path analysis to test model fit. 
This was the first study to empirically test a model that incorporated psychosocial 
factors and motivation/self-efficacy as behaviour change predictors of excessive 
GWG. The logistic regressions identified predictors for inclusion from all 
conceptual blocks outlined in the hypothesised model except GWG knowledge, 
providing good preliminary evidence for the validity of the model. Path analysis 
supported this finding. 
The baseline model demonstrated poor fit. The model was improved 
considerably by linking all predictors to excessive GWG; by accounting for the 
variance in each predictor explained by age and income; and by adding paths 
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suggested by modification indices. These changes did not fundamentally alter the 
model as conceptualised, but rather statistically adjusted for additional variance 
each predictor explains that is not presented in the hypothesised model. The 
revised model demonstrated adequate fit and explained 19.5% of the variance in 
excessive GWG. In accordance with this finding, psychosocial and behaviour 
change models of weight loss in non-pregnant women typically account for 10 to 
30% of the variance in weight change.32-34 
The revised model demonstrates that excessive GWG is influenced by a 
range of psychological, demographic, motivational, and behavioural variables in a 
complex fashion. A key pathway identified in the model was that, in late 
pregnancy, women with higher depressive symptoms were more likely to report 
lower self-efficacy for healthy GWG and then more likely to gain excessively, 
bypassing pregnancy-specific coping planning. In contrast, previous research has 
suggested that coping is a moderator of the effect of stressors on health in 
pregnancy (albeit we did not test this association).35 Instead, our finding suggests 
that self-efficacy plays a mediating role between depression and GWG. Whilst the 
causal relationship between depression and obesity in pregnancy has not yet been 
determined,36 the Theory of Planned Behaviour suggests that emotions and mood 
are background factors to perceived behavioural control (self-efficacy).37 Thus, in 
late-pregnancy, depression may lead to low self-efficacy to gain a healthy amount 
of gestational weight, which may result in excessive GWG. The behavioural 
component of this pathway was not able to be explored in this model because no 
T2 behavioural variables met inclusion criteria. 
A second pathway of interest is that in early-mid pregnancy, women with 
high dissatisfaction with buttocks size were more likely to exhibit low levels of 
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readiness to consume a healthy diet. Women with low dietary readiness were 
more likely to have a lower vegetable intake, and low vegetable intake was 
associated with excessive GWG. This finding for vegetable intake aligns with 
recent reviews of interventions designed to limit GWG, which identified dietary 
interventions as more beneficial than other types of interventions.6,7 Helping 
women improve body image may hence be an effective strategy to improve 
dietary outcomes during pregnancy (through increasing motivation). Furthermore, 
addressing these issues early in pregnancy may help prevent the problems 
becoming established. 
Of note, whilst T1 buttocks dissatisfaction was associated negatively with 
dietary importance, T1 dietary importance was not correlated with T1 vegetable 
intake; yet, dietary importance was highly significantly associated with readiness 
(Figure 8.2). This aligns with Mason and Butler’s25 
readiness/importance/confidence interpretation of motivation, where individuals 
will not be ready to make behaviour changes unless they feel they are important 
and have confidence that they can achieve this change. The association between 
T1 self-efficacy and readiness/importance was not assessed in this path model 
because T1 self-efficacy did not meet inclusion criteria. However, T1 readiness 
and importance for diet were both significantly and positively related to T2 self-
efficacy for healthy GWG, providing secondary support for this theory and 
highlighting the need to increase women’s level of motivation and self-efficacy to 
help achieve healthy GWG. 
In addition to being associated with dietary readiness and importance, 
early-mid pregnancy dissatisfaction with buttock size was correlated positively 
with excessive GWG directly. Previous research has demonstrated that body 
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image is indeed an important determinant of GWG,38-40 but no studies have tested 
its relationship with GWG in combination with the psychosocial and behaviour 
change predictors present in our model. Our path model shows that body image 
not only directly impacts on GWG, but this relationship is mediated by motivation 
(at least for buttocks dissatisfaction). It is hence crucial that further research 
begins to ascertain other specific aspects of body image that can be addressed in 
different ways to help promote healthy GWG.  
Limitations and Strengths 
 There are several methodological limitations to this study that must be 
acknowledged. Firstly, for many of the participants, measurement of GWG and 
height were limited to self-reported measures. We tried to minimise error 
associated with self-reported measures by asking participants to obtain 
measurements from health professionals where possible; objectively and 
subjectively obtained measurements were not significantly different in this 
sample. Nevertheless, self-reported pre-pregnancy height and weight, and weight 
during pregnancy have been shown to be reliable measures.40,41 
Secondly, our sample consisted of predominately Australian women of 
high socio-economic status, limiting the generalisation of our findings to other 
populations. Research suggests that high and low income women exhibit different 
risk factors for excessive GWG,42 and thus Hill et al.’s13 conceptual model should 
also be tested in a low income/low education sample and in women from diverse 
ethnic backgrounds. Given the study was observational, these findings should be 
replicated in larger epidemiological studies to improve the strength of the 
evidence. The demographic characteristics of our sample may also explain why 
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the prevalence of excessive GWG (42%) was lower than generally reported 
(approximately 50%).1 
Moreover, whilst Hill et al.’s13 model is comprehensive, it does not 
include all possible influences on GWG. Factors such as pregnancy physical 
symptoms may indirectly influence GWG through diet and physical activity 
levels.43 Furthermore, epigenetic factors may be a crucial addition to this model 
given that changes to gene expression that can be inherited have been implicated 
in both pregnancy and obesity.44 The strengths of the current study include the 
broad range of predictor variables, balanced proportions of primiparous and 
multiparous women, and the longitudinal design. Furthermore, exploring each 
predictor both in early-mid and late pregnancy allowed us to evaluate Trimester-
specific associations with GWG. 
It is also essential to note that whilst the study was prospective in design, 
the path analyses do not infer causality. Hence, the findings presented herein are 
correlational in nature and further research should be conducted to investigate any 
true causal relationships between the variables explored in this study. 
In addition to methodological limitations, there are several limitations to 
the model as tested that could be addressed in future research. Firstly, the model 
was limited in the number of predictors that could be included. According to the 
sample size criteria for structural equation modelling (i.e., path analysis) of N:q, 
where N is the sample size and q is the number of parameters, the revised model 
tested here displays an N:q ratio of 7, slightly lower than the recommended 10 
despite our sample size of 28828; we tried to maintain adequate power by 
restricting variable selection. Hence, there are some factors that have been shown 
to impact on GWG in past research which were not included in the tested model 
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such as pre-pregnancy BMI, parity and provider GWG advice, which are all 
associated with GWG.1It is also imperative to note that this model aims to predict 
a behavioural outcome, not behaviour in itself. Behaviours are the modifiable 
aspects that contribute to changes in outcomes and only one behavioural predictor 
was eligible for inclusion in the tested model. Weight gain occurs through energy 
imbalance and is ultimately determined by energy input (diet) and output 
(physical activity/energy expenditure) and so it is likely that other behavioural 
factors (not just vegetable intake) also play a role in the development of excessive 
GWG.  
Thirdly, the hypothesised model conceptualised the paths from motivation 
to GWG to be mediated only by behaviours. Health behaviour change theories 
suggest that this pathway could be conceptualised differently. Self-efficacy is 
thought to be a pre-cursor to motivation; however no path between self-efficacy 
and motivation could be tested because no T1 self-efficacy predictor met 
inclusion criteria. Researchers should continue to explore the role of self-efficacy 
in the development of excessive GWG, in particular the interaction between self-
efficacy, motivation and behaviour in a GWG context. The model also does not 
consider the constructs of behavioural intention, behavioural skills, and habit, 
factors that may moderate the association between motivation and behaviour.37,45  
Finally, it is important to note that the same sample was used for selection 
of predictors and to test the conceptual model. This strategy has both benefits and 
downfalls. Using the same sample allowed us to access data with the same 
selection of predictor variables that enabled us to replicate the model as closely as 
possible, however statistical power may have been compromised.  
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Conclusion and Clinical Implications 
 The findings of this study show that the development of excessive GWG is 
multifactorial and depends on complex pathways from psychological and 
demographic identifiers through to health behaviours. The revised model 
adequately explains the aetiology of excessive GWG from a psychosocial and 
health behaviour change perspective, however, the model has some limitations 
that must be addressed in future research. In particular, revising the model by 
incorporating additional constructs rooted in health behaviour change theory such 
as intention and habit would be prudent. This will help unpack the mechanisms 
linking motivation, behaviour, and excessive GWG that were not clearly defined 
in this model. On the other hand, the model provides some important points to 
consider when designing future interventions to limit excessive GWG. The 
conceptual model was based on empirical research and identified depression, 
body image, self-efficacy and motivation as important modifiable determinants of 
excessive GWG.13 The tested model presented here supports these findings and 
highlights that addressing one or more of these factors could potentially improve 
GWG-specific self-efficacy and dietary motivation, leading to reduced risk of 
excessive GWG; future behavioural GWG trials should consider incorporating 
psychosocial education and behaviour change strategies into their interventions. 
Future research should also work towards the development of clinical tools for the 
assessment of body image in pregnancy. Training for midwives, general 
practitioners and obstetricians in screening for body dissatisfaction should also be 
considered. Such training is essential considering the perceived difficulties felt by 
health practitioners when raising the subject of weight and weight gain during 
pregnancy,46 and will contribute towards the development of clinical practice 
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guidelines to promote psychosocial health in addition to healthy GWG within a 
holistic and woman-centred approach. 
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Abstract 
Objective 
To systematically review health coaching interventions regarding: 
effectiveness of health coaching for specific outcomes; optimal intervention 
approaches; identification of specific techniques associated with effectiveness. 
Data Source 
Articles were sourced from CINAHL, Global Health, PsycINFO, 
Academic Search Complete, Health Source, Psychology and Behavioral Sciences 
Collection, and Medline. 
Study Inclusion and Exclusion Criteria 
Randomized controlled trials were included if the study (a) employed 
health coaching according to a pre-defined criterion; (b) clearly reported the use 
of health coaching; or (c) incorporated the use of coaching. 
Data Extraction 
Aims, participants, approach, behavior change techniques (BCTs) and 
findings pertaining to each study were summarized. BCTs were classified 
according to the CALO-RE taxonomy.   
Data Synthesis 
 Data were synthesized by cross-tabulation of BCTs with study outcomes.  
Results 
Fifteen of 16 eligible studies reported a positive intervention effect in at 
least one outcome. Nine (56%) studies did not define health coaching; the number 
of intervention sessions provided ranged from two to 48; in three studies, one or 
more intervention details were unclear. It was henceforth difficult to synthesize 
the studies to adequately address our research questions.  
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Conclusion 
Health coaching is a promising strategy for health improvements, however 
future research should ensure: clarity in reporting intervention details; clearer 
definitions of health coaching/theoretical bases; consistency in reporting BCTs; 
and the inclusion of process variables as outcome measures.  
 
Keywords 
Health coaching, health behavior change, chronic disease self-management, 
chronic disease prevention 
Indexing Keywords 
Manuscript format: literature review; Research purpose: n/a; Study design: n/a; 
Outcome measure: n/a; Setting: health care; Health focus: fitness/physical 
activity, nutrition, stress management, weight control; Strategy: behavior change; 
Target population: youth, adults, seniors; Target population circumstances: all 
education/income levels, all geographic locations, and all race/ethnicities
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Objective 
 The importance of changing unhealthy lifestyle behaviors is well 
documented and health professionals now have a greater focus on modifying 
lifestyle factors before more serious health problems are established.1-3 This is 
critical for improving health outcomes, considering that 42% of total global deaths 
can be attributed to risk factors for preventable chronic diseases such as heart 
disease, diabetes and cancer.4 
 Interventions directly addressing modifiable behaviors (primarily diet and 
physical activity) through participant education and advice have demonstrated 
moderate success.e.g.,5, 6 However, there is now strong evidence to suggest that 
there are other cognitive factors in addition to knowledge that influence an 
individual’s ability to modify their unhealthy behaviors.7, 8 Given this, there has 
been a shift towards a more holistic approach to managing health; that is, to an 
approach that involves a combination of psychological and behavioral 
interventions to increase confidence and motivation to change unhealthy 
behaviors, in addition to client education to increase knowledge.9  
Health coaching has been posited as a holistic approach to improving 
health behaviors. It combines information and education with health behavior 
modification, problem solving, and psychosocial support (although not all 
components are included with all iterations of health coaching).10 It has been 
widely used as a tool to promote changes in unhealthy behaviors that lead to 
preventable diseases11-16 across a variety of populations.14, 17-19 Health coaching is 
applied across multiple contexts, including primary health care, the workplace, 
and health plans.20  
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In 2010, Olsen and Nesbitt conducted an integrative review of studies 
reporting evaluations of health coaching interventions.11 Their aim was to 
determine the effectiveness of health coaching interventions for improving 
healthy lifestyle behaviors and to identify the key features of an effective health 
coaching program. While they found some evidence supporting the effectiveness 
of health coaching, it was not conclusive. In particular, of the 15 studies included 
in the review, only 6 (40%) reported positive results. Furthermore, there was 
considerable variability in the nature of the techniques employed by the various 
interventions (e.g., whether goal setting was used, use of motivational 
interviewing, etc.). Olsen and Nesbitt’s results suggested that interventions 
employing features such as the use of goal setting, motivational interviewing, 
collaboration with primary health care providers, and program durations of 6 to 12 
months were more likely to be effective. However, robust conclusions are difficult 
given the non-systematic nature of study variability in terms of the outcomes 
examined and techniques used.  
Olsen and Nesbitt’s findings suggest that the term “health coaching” is 
being used to characterize a wide range of specific interventions that vary 
considerably in terms of the behavior change techniques (BCTs) they use and 
their effectiveness.11 Given this, it is important that studies conducted to evaluate 
the effectiveness of health coaching interventions clearly report the specific BCTs 
used so the nature of a particular intervention is clear. In the absence of this, it is 
not possible to synthesize the findings from individual studies to address, at the 
level of the literature, key questions such as: which techniques are necessary 
and/or sufficient to achieve change, what is an appropriate level (frequency and 
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duration) of client contact, are there particular outcomes/client groups for which 
health coaching is most effective?  
Although Olsen and Nesbitt produced an integrated review, they did not 
attempt to characterize existing studies using a published framework designed to 
identify the key features of health coaching interventions.11 Such an effort would 
be useful to (a) synthesize existing studies and (b) facilitate a critical analysis of 
the extent to which current findings can be synthesized. The most comprehensive 
of these frameworks is the CALO-RE taxonomy proposed by Michie and 
colleagues.21 Although this framework is designed specifically for interventions 
addressing physical activity and healthy eating behaviors, it can be applied to any 
health coaching program. In their framework, Michie et al. propose 40 
features/techniques a program might employ such as behavioral or outcome 
specific goal setting, action planning, providing rewards contingent on effort or 
outcome, and motivational interviewing. 
The aim of this review was to extend the work of Olsen and Nesbitt11 by 
applying the CALO-RE framework to existing health coaching literature. We 
aimed to assess the extent to which the literature is capable of addressing and 
answering the following questions crucial to intervention design: (1) is health 
coaching effective at eliciting positive behavioral or outcome change; (2) are there 
specific outcomes or populations for which health coaching is more (or less) 
effective; (3) is there an optimal intervention duration that is most effective; (4) 
are studies including and reporting sufficient detail to allow BCTs to be accurately 
classified according to Michie et al.’s21 criteria; and (5) are certain theoretical 
bases associated with more effective interventions? Olsen and Nesbitt also 
identified a need to implement random sampling methodology within health 
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coaching interventions; hence, we decided to include only randomized controlled 
trials (RCTs) in our review.  
Method 
Data Sources 
A search of CINAHL, Global Health, PsycINFO, Academic Search 
Complete, Health Source, Psychology and Behavioral Sciences Collection, and 
Medline databases was performed for RCTs that involved health coaching, health 
behavior change facilitation or health behavior management, and chronic diseases. 
This strategy aimed to maximize the opportunity to find all papers incorporating 
health coaching to underpin an intervention using an RCT design. The search was 
conducted in October 2012. In addition, a lateral approach involving a review of 
reference lists in papers identified as pertinent was undertaken. We also contacted 
the corresponding author for each study to request information not available in the 
papers. Additional File 9.1 (http://dro.deakin.edu.au/view/DU:30059375; 
Appendix H) presents the full search strategy. 
Inclusion and Exclusion Criteria 
We conducted a systematic literature review of RCTs that used health 
coaching to influence health-related outcomes or processes. Papers were limited 
to those in English published between January 2000 and October 2012. 
Participants of any age were included and outcome measures were not limited in 
any way, nor was the method in which health coaching was administered (e.g., via 
telephone, internet, in person). Studies that did not report their outcome measures 
were excluded (e.g., feasibility studies). Due to an anticipated high level of 
heterogeneity and substantial complexity in approaches among peer reviewed 
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studies as a result of Olsen and Nesbitt’s11 review, grey literature (unpublished or 
informally published written material) was not searched. This was to avoid 
additional variability amongst intervention design and delivery that may impede 
reliable conclusions being drawn from the literature.  
Data Extraction 
One author independently screened the title and abstract of identified 
citations for potential eligibility. Two authors examined the full text of the 
remaining articles to determine eligibility. Where there was disagreement 
regarding inclusion of studies, this was resolved through discussion until 
agreement between both authors was reached. We then attempted to classify the 
BCTs utilized in each study according to the CALO-RE taxonomy developed by 
Michie and colleagues,21 in order to make conclusions about the effective 
components of studies. Two authors (BH and BR) independently classified BCTs 
in each study and discussed discrepancies until consensus was reached. 
Additionally, aims, participants (population, age, sample size), approach 
(including intervention and follow-up duration, administration method, number of 
sessions, and frequency of sessions), underpinning theories, BCTs (classified 
according to Michie et al.’s CALO-RE taxonomy21) and findings pertaining to 
each study were synthesized into matrices and summarized in Tables 9.1 and 9.2 
Outcome categories were developed in an attempt to reduce study heterogeneity. 
Categories identified were weight/BMI, physiological markers, psychological 
measures, physical activity, goal achievement, diet, and other. BCTs were then 
cross-referenced with all outcomes across all categories to identify which BCTs 
were present in studies with positive/negative/null findings.  
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 Risk of bias was assessed in accordance with guidelines presented in the 
Cochrane Handbook for Systematic Reviews of Interventions.22 Risk of bias was 
assessed for each study across the following domains: random sequence 
generation, allocation concealment, blinding of participants and personnel, 
blinding of outcome assessment, incomplete outcome data, selective reporting and 
any other apparent sources of bias. Risk was determined as low, unclear or high 
across all studies for each domain. 
Data Synthesis  
 Study characteristics were summarized to provide an overview of the 
literature. Due to study variability, effect sizes were not able to be computed; 
hence a study was deemed to be effective if a positive intervention effect was 
reported in at least one outcome within that study. This form of ‘vote counting’ 
allowed the identification of interventions that may have been effective despite 
the large number of outcome variables assessed; we infer nothing about the 
magnitude of the effect or other study variables that may have influenced the 
outcome. We then attempted to identify outcome categories that reported positive 
findings across individual BCTs. The large number of BCTs, coupled with the 
large number of outcome categories resulted in 207 combinations, but only a 
small number of outcomes were reported in enough studies to make any informed 
conclusions about BCT effectiveness (the maximum number of studies that 
reported on a particular outcome measure and a particular BCT was 6; the 
minimum was 1). For this reason, our analyses turned to identifying potential 
areas in the literature that could be improved upon to aid future health coaching 
research and practice and the development of our five research questions outlined 
above. 
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Results and Discussion 
The systematic search was conducted according the PRISMA criteria23 
and yielded 94 results for perusal, of which 16 were deemed relevant for the 
current review. Of these 16 papers, 3 were also included in the Olsen and 
Nesbitt11 review.24-26 Figure 9.1 outlines the flow of studies included in this 
review. Additional File 9.2 (http://dro.deakin.edu.au/view/DU:30059375; 
Appendix H) presents full-text excluded papers and their reasons. Authors of all 
16 studies were contacted to request further information about the intervention; 5 
authors responded, of which 3 provided additional information.14, 27, 28 No authors 
provided additional information regarding the theoretical bases of their 
interventions. 
Figure 9.2 presents risk of bias assessment for all studies. Low risk of bias 
was apparent in over 75% of studies for the domains of random sequence 
generation, incomplete outcome data, and selective reporting. Blinding of 
participants and personnel had the greatest number of studies with high risk 
(31%), while allocation concealment was difficult to determine (unclear risk; 
81%). 
Aims, participants, approach, underpinning theories, BCTs (classified 
according to Michie et al.’s CALO-RE taxonomy21) and main findings pertaining 
to the 16 studies included in this review are presented in Table 9.1. Key study 
characteristics are presented in Table 9.2. Fifteen of the 16 studies (94%) reported 
a positive effect of the intervention in at least one outcome measure (Table 9.2), 
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Records identified through 
database searching 
(n = 66) 
Additional records identified 
through other sources 
(n = 28) 
Records after duplicates removed 
(n = 94) 
Records screened 
(n = 94) 
Records excluded 
(n = 51) 
Full-text articles 
assessed for eligibility 
(n = 43) 
Full-text articles excluded, 
with reasons 
(n =27) 
 
Not an RCT, n = 11 
Protocol paper, n = 5 
Not coaching, n = 3 
Review paper, n = 2 
Results not reported, n = 2 
Qualitative study, n = 2 
Other, n = 2 
Studies included in 
qualitative synthesis and 
review  
(n = 16) 
Figure 9.1 Flow of studies included in review 
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0% 25% 50% 75% 100% 
Other bias 
Selective reporting 
Incomplete outcome data 
Blinding of outcome assessment 
Blinding of participants and personnel 
Allocation concealment 
Random sequence generation 
Low risk of bias Unclear risk of bias High risk of bias 
Figure 9.2 Risk of bias of included studies 
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Table 9.1 Details of included studies 
Study, country and 
aims 
Population, mean 
age (SD) and sample 
size 
Underpinning theory and 
approach 
Behavior change techniques* Main findings 
Bennett et al., 201035 
USA 
To evaluate the short-
term efficacy of a web-
based behavioral weight 
loss intervention among 
primary care patients 
with obesity and 
hypertension 
Population: 
Obese, hypertensive 
patients 
Mean Age: 
Intervention 54.4 
(7.4) yrs 
Control/Usual care 
54.5 (8.9) yrs 
Sample Size: 
Total N = 101 
Intervention N = 51 
Control N = 50 
Theory: 
Motivational interviewing 
Approach: 
3 month intervention duration  
2 x 20 min in-person coaching 
sessions and 2 x 20 min 
telephone sessions 
 
Goal setting (behavior) 
Goal setting outcome? 
Barrier identification/problem solving 
Prompt self-monitoring of behavior 
Provide feedback on performance 
Provide instruction on how to perform 
behavior 
Facilitate social comparison 
Motivational interviewing 
Mean weight loss among intervention 
participants was -2.28 kg vs. gain of 
0.28 kg in the control group (95% CI: 
-3.60, -1.53) 
There was a larger reduction in BMI 
among intervention participants than 
usual care (-1.07 kg/m2 difference, 
95% CI: -1.49, -0.64) 
There were no group differences for 
waist circumference or blood 
pressure 
Brodin et al., 200827 
Sweden  
To investigate the effect 
of a 1-year coaching 
program in patients with 
early Rheumatoid 
Arthritis (RA) 
Participants: 
Patients with early 
Rheumatoid Arthritis 
Mean Age: 
Intervention 54.0 
(14.0) yrs 
Control 56.0 (13.9) 
yrs 
Sample Size: 
Total N = 228 
Intervention N = 94 
Control N = 134 
  
Theory: 
Cognitive Behavioral Therapy, 
Stages of Change 
Approach: 
1 year intervention duration 
Individual coaching and 
continuous telephone support 
Goal setting (behavior) 
Action planning 
Barrier identification/problem solving 
Set graded tasks 
Prompt review of behavioral goals 
Prompt rewards contingent on 
effort/progress towards behavior 
Prompt self-monitoring of behavior 
Provide feedback on performance 
Provide instruction on how to perform 
the behavior 
There were improvements in the 
intervention vs. control group for 
muscle strength (p=.000)  
55% of intervention participants rated 
as having attained their physical 
activity goal 
Improvements in the intervention for 
perceived health status (p=.02) 
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Study, country and 
aims 
Population, mean 
age (SD) and sample 
size 
Underpinning theory and 
approach 
Behavior change techniques* Main findings 
Use of follow-up prompts 
Campbell et al., 200936 
USA 
To report on the primary 
study outcomes of 
change in fruit and 
vegetable consumption 
and change in physical 
activity (PA) 
Participants: 
Colorectal cancer 
survivors and non-
colorectal cancer 
affected individuals 
Mean Age: 
Tailored Print 
Communications 
(TPC) 66.2 (10.5) yrs 
Telephone 
Motivational 
Interviewing (TMI) 
67.1 (9.5) yrs 
Control 66.6 (10.1) 
yrs 
Sample Size: 
TPC N = 181 
TMI N = 185 
TPC and TMI N = 
181 
Control N = 188  
Theory: TTM, Social Cognitive 
Theory, Motivational 
interviewing 
Approach: 
1 year intervention duration 
TPC group - 4 individually 
tailored printed newsletters 
TMI group - 4 x 20 min 
telephone motivational calls 
Goal setting (behavior) 
Action Planning 
Barrier identification/problem solving 
Use of follow-up prompts 
Plan social support/social change 
Motivational interviewing 
An increase in 1 serving of fruit and 
vegetables for combined intervention 
group compared to 0.5 servings for 
each independent intervention group 
and little change in controls (p<.01)  
Psychosocial variables not found to 
be mediators of fruit and vegetable 
intake 
Edelman et al., 200631 
USA  
To test the effect of 
personalized health 
planning (PHP) on 
cardiovascular risk 
Participants: 
Aged 45+ with a 
chronic condition 
Mean Age: 
Intervention 52.2 
(5.2) yrs 
Theory: 
None 
Approach: 
5 month intervention duration 
Small group sessions and bi-
Provide information on consequences of 
behavior in general 
Goal setting (behavior) 
Action planning 
Framingham Risk Score declined 
more in the intervention group at both 
5 (p=.006) and 10 months (p=.04) 
The intervention group increased 
days of exercise more than the 
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Study, country and 
aims 
Population, mean 
age (SD) and sample 
size 
Underpinning theory and 
approach 
Behavior change techniques* Main findings 
reduction in a population 
with heterogeneous 
cardiovascular risks 
Control 53.4 (4.8) yrs 
Sample Size: 
N = 145 
 
weekly individual telephonic 
coaching 
Barrier identification/problem solving 
Prompt review of behavioral goals 
Prompt self-monitoring of behavior 
Provide feedback on performance 
Use of follow-up prompts 
Plan social support/social change 
Prompt use of imagery 
Relapse prevention/coping planning 
Stress management/emotional control 
training 
General communication skills training 
control group (p=.002) 
The intervention group had a greater 
increase in readiness to increase 
physical activity levels (p=.02) 
Glasgow et al., 200629 
USA 
To report on the short-
term (2-month) dietary, 
biological, and quality of 
life outcomes from 
tailored self-
management (TSM) 
Population: 
Adults over 25 years 
and diagnosed with 
type 2 diabetes 
Mean Age: 
Intervention (TSM) 
62.0 (11.7) yrs 
Control (usual care) 
61.0 (11.10) yrs 
Sample Size: 
Total N = 335 
Intervention N = 174 
Control N = 161 
Theory: 
Motivational interviewing 
Approach: 
2 month intervention duration 
A CD-ROM computer program 
that focused on healthy eating 
and physical activity, 
incorporating key components 
of self-management, and 
allowed tailoring to individual 
needs 
Provide information on consequences of 
behavior in general 
Provide information on consequences of 
behavior to the individual? 
Goal setting (behavior) 
Action planning 
Barrier identification/problem solving 
Prompt review of behavioral goals 
Use of follow-up prompts 
Plan social support/social change 
Stress management/emotional control 
TSM produced significantly greater 
weight loss than the control (p<.001)  
No differences for other biological 
comparisons  
A significant reduction in dietary fat 
intake in TSM compared to control 
(p<.01), but not for fruit and 
vegetable intake (p=.27) 
No differences between groups for 
quality of life comparisons 
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Study, country and 
aims 
Population, mean 
age (SD) and sample 
size 
Underpinning theory and 
approach 
Behavior change techniques* Main findings 
training 
Motivational interviewing 
Grey et al., 200914 
USA  
To evaluate the impact 
of a multi-faceted 
intervention on youth at 
high risk for Type 2 
Diabetes Mellitus 
(T2DM)  
Participants: 
7th grade students 
BMI ≥85th percentile 
Family history of 
T2DM  
Mean Age: 
Intervention 12.8 
(0.7) yrs 
Control 12.7 (0.7) yrs 
Sample Size: 
N = 198 
 
Theory: 
Coping skills Training (CST, 
Bandura’s Social Learning 
Theory) 
Approach: 
16 week school-based 
intervention and 9 months of 
telephone health coaching 
Goal setting (behavior) 
Action planning 
Barrier identification/problem solving 
Prompt review of behavioral goals 
Prompt rewards contingent on effort or 
progress towards behavior 
Provide instruction on how to perform 
the behavior 
Use of follow-up prompts 
Plan social support/social change 
Stress management/emotional control 
training 
General communication skills training 
BMI significantly increased in 
intervention group to a greater extent 
than control group at the 12 month 
follow-up (p=.05) 
No difference in physical activity 
participation between the two groups 
No difference between groups for 
child depressive symptoms  
Hibbard et al., 200728 
USA  
To determine whether 
patient activation is a 
changing or changeable 
characteristic and to 
assess whether changes 
in activation also are 
accompanied by changes 
Participants: 
Participants (from a 
medical group) had at 
least one specified 
chronic condition  
Mean Age: 
Intervention 59.6 yrs  
Control 60.0 yrs  
(SD not given) 
Theory: 
None 
Approach: 
6 week intervention duration 
Education and relaxation 
materials 
Techniques to deal with 
frustration, pain, isolation, 
Action planning 
Provide information on where and when 
to perform the behavior 
Facilitate social comparison 
Stress management/emotional control 
training 
General communication skills training 
Significant positive correlation 
between health related quality of life 
and many of the self-management 
behaviors at 6 months follow-up  
Activation levels higher in the 
intervention group at 6 weeks 
(p=.000), but not at 6 months  
The increased activation growth class 
experienced a decrease in depression 
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Study, country and 
aims 
Population, mean 
age (SD) and sample 
size 
Underpinning theory and 
approach 
Behavior change techniques* Main findings 
in health behavior Sample Size: 
N = 479  
Intervention N = 244 
Control N = 235 
fatigue 
Appropriate exercise and use of 
medications 
Holland et al., 200524 
USA  
To report participant 
outcomes from a 12-
month randomized 
controlled trial 
Participants: 
65+ with a qualifying 
health condition  
Mean Age: 
Intervention 731.1 
(4.9) yrs 
Control 72.9 (5.0) yrs 
Sample Size: 
Intervention N = 255 
Control N = 249 
Theory: Conceptual model by 
Buchner and Wagner38 
Approach: 
12 month intervention duration 
Client-developed self action 
plan 
A fitness program and referrals 
to community programs were 
provided 
Provide normative information about 
others’ behavior 
Action planning 
Provide feedback on performance 
Stress management/emotional control 
training 
BMI results inconclusive 
Significant increase in exercise at 
follow-up for intervention group (and 
decrease for control group) 
Lower rate of depression at follow-up 
in intervention group for those who 
were depressed at baseline  (p=.005) 
Leveille et al., 200934 
USA 
Will e-coaching via an 
internet portal improve 
detection and 
management of 
conditions during 
upcoming visits and help 
alleviate symptoms? 
Population: 
Patients of registered 
PatientSite primary 
care physicians 
Mean Age: 
Intervention 52.9 
(11.3) yrs 
Control 51.9 (13.1) 
yrs 
Sample Size: 
Intervention N = 120 
Control N = 121 
Theory: 
Social Cognitive Theory 
Approach: 
Intervention duration unclear 
Focus on chronic musculo-
skeletal pain, depression, and 
difficulty with lower extremity 
mobility 
Automated tailored messages to 
motivate patients to talk with 
their primary care providers 
 
Goal setting (behavior) 
Provide information on where and when 
to perform the behavior 
Provide instruction on how to perform 
the behavior 
Plan social support/social change 
Relapse prevention/coping planning 
Motivational interviewing 
At 3-months follow-up, there were no 
significant differences between 
treatment groups for quality of life 
No change in depression scores after 
the intervention 
Meng et al., 201033 Population: Theory: Action planning Normal BMI associated with less 
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Study, country and 
aims 
Population, mean 
age (SD) and sample 
size 
Underpinning theory and 
approach 
Behavior change techniques* Main findings 
USA  
To evaluate whether 
disability outcomes of 
the disease management-
health promotion 
intervention differed 
across BMI categories 
Medicare 
beneficiaries, need 
help with at least 2 
activities of daily 
living or 3 
instrumental 
activities of daily 
living and recent 
hospitalisation  
Mean Age: 
Total 75.8 (11.9) yrs 
Sample Size: 
Intervention N = 218 
Control N = 234 
PRECEDE, TTM, Health Belief 
Model, Social Cognitive 
Theory, Motivational 
Interviewing 
Approach: 
Intervention duration of 22 
months 
Patient education, 
individualized coaching, 
medication management and 
physician care management 
Prompt review of behavioural goals 
Relapse prevention/coping planning 
 
worsening of disability (p=.04) 
Physical activity associated with 
better disability outcomes (p<.01) 
Intervention associated with less 
increase in disability scores in 
intervention vs. control group (0.25 
vs. 0.49, p=.04) 
Paineau et al., 200825 
France 
To examine whether a 
family dietary coaching 
program for 1 school 
year will allow a 
nutritional shift toward 
following 
recommendations and 
improve weight control 
Population: 
Parents and their 
children aged 7-9 yrs 
Mean Age: 
Children –  
Group A = 7.7 (0.6) 
yrs 
Group B = 7.8 (0.6) 
yrs 
Group C = 7.6 (0.6) 
yrs 
Parents –  
Group A = 40.4 (5.3) 
yrs 
Theory: 
None 
Approach: 
8 month intervention duration 
(A) low fat high carbohydrate, 
(B) low fat, low sugar, high 
carbohydrate, and (C) control 
groups 
Telephone calls dedicated to 
analyzing participant food 
habits and determining 
pragmatic advice to reach their 
specific dietary targets 
Prompt self-monitoring of behavior 
Provide feedback on performance 
Provide instruction on how to perform 
the behavior 
No difference between groups for 
child BMI at follow-up 
Significant decrease in parent BMI 
and fat mass in group B vs. C (p<.05 
for both) 
In children, changes in physical 
activity did not differ between groups 
Nutritional target was achieved for 
fats in A and B, sugars decreased in 
group B compared with C, and total 
energy intake decreased in A and B 
in children and parents (B only) 
Food related quality of life did not 
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Study, country and 
aims 
Population, mean 
age (SD) and sample 
size 
Underpinning theory and 
approach 
Behavior change techniques* Main findings 
Group B = 40.3 (5.4) 
yrs 
Group C = 40.6 (5.4) 
yrs 
Sample Size: 
Group A, N = 280  
Group B, N = 274 
Group C, N = 393 
change differently between groups 
Prochaska et al., 200832 
USA  
To compare the initial 
efficacy of –
motivational 
interviewing (MI), 
online TTM tailored 
communications and a 
brief health risk 
intervention (HRI) on 
four health risk factors 
Population: 
University employees  
Mean Age: 
41.63 (10.63) yrs 
Sample Size: 
HRI (control) group 
N = 464 
MI group (MI + HRI) 
N = 433 
TTM (TTM + HRI) 
N = 503  
Theory: Motivational 
interviewing, TTM 
Approach: 
6 month intervention duration 
Three treatment groups of 
health behavior change 
facilitation only 
1. health risk assessment (HRA) 
only 
2. HRA plus motivational 
interviewing 
3. HRI and TTM-tailored 
feedback  
Goal setting (behavior) 
Provide feedback on performance 
Motivational interviewing 
 
Significant differences between HRI, 
and HRI-MI and HRI-TTM groups 
for effective stress management and 
those exercising at criterion (p<.01) 
No significant differences between 
the percentage of participants at 
criterion in groups for smoking and 
BMI 
Prochaska et al., 201237 
To evaluate the impact 
of 2 interventions: a full 
TTM tailoring online 
intervention for the 
Population: 
Individuals reporting 
risk in the areas of 
both exercise and 
stress 
Theory: 
TTM 
Approach: 
6 month intervention duration 
Provide information on consequences of 
behavior to the individual 
Provide normative information about 
others’ behavior 
Exercise: at follow-up coached 
participants (57.3%) were more likely 
to progress to action or maintenance 
stages compared to the control group 
(37.8%) 
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Study, country and 
aims 
Population, mean 
age (SD) and sample 
size 
Underpinning theory and 
approach 
Behavior change techniques* Main findings 
primary behavior of 
stress management, and 
an optimal TTM 
tailoring intervention 
with coaches for the 
primary behavior of 
exercise 
Mean Age: 
48.34 (13.51) yrs 
Sample Size: 
Stress online N = 
1,297 
Exercise coaching N 
= 1057 
Control N = 1037 
Computer tailored interventions 
(either online – stress, or 
telephonic – exercise) 
Provide feedback on performance 
Stress management/emotional control 
training 
Stress: More participants in the 
coached group (74.9%) reached 
action or maintenance stages 
compared to the control group 
(53.1%) 
Significant differences were found 
for overall change in health 
behaviour risk between coached 
(1.18) and control groups (0.49) 
Significant differences were found 
between the coached and control 
groups on overall wellbeing and 
emotional health, physical health, life 
evaluation, and healthy behaviors 
Saelens et al., 200213 
USA  
To evaluate the 
acceptability and 
efficacy of a multi-
component behavioral 
intervention for weight 
control for overweight 
and obese youth 
Participants: 
Overweight 
adolescents, mean 
BMI = 30.7 (3.1)  
Mean Age: 
14.2 (1.2) yrs 
Sample Size: 
Healthy Habits (HH) 
coaching intervention 
N = 20 
Typical care (TC) 
control group N = 19 
Theory: 
None 
Approach:  
4 month intervention duration 
Developmentally tailored 
computer program with follow-
up calls from a counselor 
Goal setting (behavior) 
Goal setting (outcome) 
Action planning 
Barrier identification/problem solving 
Set graded tasks 
Prompt review of behavioral goals 
Prompt review of outcome goals 
Prompt rewards contingent on effort or 
progress towards behavior 
Prompt self-monitoring of behavior 
Prompt self-monitoring of behavioral 
Mean BMI z scores increased 
significantly among TC group 
(p<.03) 
There were no changes or differences 
between groups and over time for 
physical activity  
There were no changes or differences 
between groups and over time for 
weight related behaviors 
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Study, country and 
aims 
Population, mean 
age (SD) and sample 
size 
Underpinning theory and 
approach 
Behavior change techniques* Main findings 
outcome 
Provide feedback on performance 
Provide instruction on how to perform 
the behavior 
Environmental restructuring 
Use of follow-up prompts 
Plan social support/social change 
Vale et al., 200326 
Australia 
To test whether the 
COACH program could 
reduce serum total 
cholesterol levels in a 
large sample 
Population: 
Hospital patients with 
coronary heart 
disease  
Mean Age: 
COACH 58.6 (10.6) 
yrs 
Control 58.3 (10.6) 
yrs 
Sample Size: 
COACH N = 398 
Control N = 297 
 
Theory: 
None 
Approach: 
6 month intervention duration 
4 telephone coaching sessions 
(20-30 minutes) 
 
Provide information on consequences of 
behavior in general 
Goal setting (behavior) 
Prompt review of behavioral goals 
Prompt review of outcome goals 
Provide feedback on performance 
14 mg/dL greater reduction in total 
cholesterol in COACH group 
(p<.0001) 
Greater decrease in low density 
lipoprotein for COACH group 
(p<.0001) but not high density 
lipoprotein 
Greater decrease in BMI in COACH 
than control group (p=.001) 
Greater improvements in nutrient 
intake in COACH than control group 
(p=.002-.04) 
More COACH participants had taken 
up walking (p<.0001) 
No difference in depression score 
Greater decrease in anxiety in 
COACH than controls (p=.03) 
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Study, country and 
aims 
Population, mean 
age (SD) and sample 
size 
Underpinning theory and 
approach 
Behavior change techniques* Main findings 
Wolever et al., 201030 
USA 
To evaluate the 
effectiveness of 
integrative health 
coaching on 
psychosocial factors, 
behavior change, and 
glycemic control in 
patients with type 2 
diabetes 
Population: 
Patients who had type 
2 diabetes for at least 
1 yr 
Mean Age: 
Intervention 53.1 
(8.29) yrs 
Control 52.8 (7.64) 
yrs 
Sample Size: 
Intervention N = 30 
Control N = 26 
Theory: 
Motivational Interviewing 
Approach: 
6 month intervention duration 
Binder of education materials at 
initial assessment visit 
14 x 30-min telephone coaching 
sessions 
Goal setting (behavior) 
Goal setting (outcome) 
Use of follow-up prompts 
Stress management/emotional control 
training 
Motivational interviewing 
Among those with elevated A1C 
(indicator of blood glucose levels) at 
baseline, A1C was significantly 
reduced post intervention (p=.03; 
Cohen’s d effect size =.34) 
Medication adherence improved 
(p=.004) 
Intervention participants reported an 
increase in exercise (p=.026) 
Patient engagement (p<.001), 
perceived availability of resources 
(p=.019), and perceived stress 
(p=.013) improved in intervention 
and not control participants  
*as identified by the authors of this study; items with a ‘?’ suffix indicate that the authors could not conclude whether or not this technique was 
present or absent 
BMI: body mass index; CI: confidence interval; kg: kilograms; min: minutes; SD: standard deviation; TTM: Transtheoretical model 
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Table 9.2 Intervention details 
Study Intervention 
Duration 
Frequency of Sessions Number 
of 
Sessions 
Post-
Intervention 
follow-up 
Period 
Study 
deemed 
effective* 
Bennett et al., 
201035 
3 months 3-weekly 4 None 9 
Brodin et al., 
200827 
12 months After 1 week, then 
monthly 
13 None 9 
Campbell et 
al., 200936 
12 months Bi-monthly for the first 
6 months, then at 9 
months 
4 None 9 
Edelman et 
al., 200631 
 
10 months Group sessions: 
Weekly for the first 4 
months, bi-weekly for 
months 5-9 and one at 
10 months 
Phone sessions: Every 
2 weeks 
28 group 
sessions 
and 20 
phone 
sessions 
None 9 
Glasgow et 
al., 200629 
2 months 1 week and 1 month 
after first visit 
2 None 9 
Grey et al., 
200914 
4 months Weekly 16 12 months 9 
Hibbard et al., 
200728 
6 weeks Weekly 6 6 months 9 
Holland et al., 
200524 
12 months As requested averaging 
11 contact hours 
 
2 plus 
any on 
request 
None 9 
Leveille et al., 
200934 
Unclear Unclear Unclear Unclear 8 
Meng et al., 
201033 
22 months Monthly 27 None 9 
Paineau et al., 
200825 
8 months Monthly Unclear None 9 
Prochaska et 
al., 200832 
6 months Unclear 3 or as 
requested 
None 9 
Prochaska et 
al., 201237 
6 months Every 3 months 3 None 9 
Saelens et al., 
200213 
4 months Weekly for the first 8 
calls and bi-weekly for 
the last 3 calls 
13 3 months 9 
Vale et al., 
200326 
6 months 6 week intervals 4 None 9 
Wolever et 
al., 201030 
6 months 1 initial call, 8 weekly 
calls, 4 bi-weekly calls, 
final call 1 month later 
14 None 9 
*for at least one outcome variable 
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although null findings were reported for many outcomes. Heterogeneity of studies 
was apparent, with 11 different populations targeted (e.g., patients with type 2 
diabetes mellitus,29, 30 patients with a chronic health condition,24, 28, 31 children or 
adolescents (meeting other specific criteria),13, 14, 25 and university employees32), 
and intervention durations ranging from 2 months29 to 22 months.33 The number 
of intervention sessions (either in person, online or via telephone) provided ranged 
from 229 to 4831; while only 3 studies followed participants up at a later time (that 
was not immediately post intervention).13, 14, 28 In 3 studies, one of more of the 
intervention details were unclear.25, 32, 34 It was henceforth difficult to synthesize 
the 16 studies to adequately address our 5 research questions; we are not confident 
in making conclusions from the literature as available in its current form. In 
particular, this task was made difficult by three main issues: (1) diversity of 
intervention approaches, (2) lack of intervention detail, and (3) diversity of 
outcomes. 
Diversity of Intervention Approaches 
Similar to Olsen and Nesbitt,11 we observed considerable heterogeneity in 
the approaches employed in the reviewed health coaching interventions. This 
makes it difficult to tease out the methodological factors that could be 
contributing to successful (or unsuccessful) intervention outcomes. For instance, 
studies differed substantially in terms of the number of sessions provided, session 
length, duration of intervention, and mode of delivery. Methodological 
approaches included embedding the intervention within primary care,13, 35 
computer-assisted and internet based programs,29, 34 school-based interventions,14 
and family coaching.25 Different methodological approaches were common to 
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only a few studies, if any, thus limiting our review to only health coaching 
interventions that used a specific intervention approach was not feasible.  
In addition to the variability in intervention approaches, there were 
inconsistencies in the definition of health coaching used in each study. While 
most studies clearly identified their intervention as a “health coaching 
intervention”, nine (56%) studies did not define health coaching for the purposes 
of their intervention.13, 25, 26, 28, 29, 33-36 Others (3; 19%) did not specifically outline 
the use of health coaching, but included elements that are widely determined to be 
core aspects of this approach.10, 29, 36 On the other hand, three studies clearly 
outlined the definition of health coaching that informed their intervention.14, 27, 30 
As Olsen and Nesbitt11 had identified this as an area requiring attention, we hence 
used specific criteria to determine eligibility of each study: (a) health coaching 
according to a pre-defined criteria, “a practice in which health practitioners apply 
evidence-based health behavior-change principles and techniques to assist their 
clients to adhere to treatment and lifestyle recommendations, so that clients can 
achieve better health outcomes,”10, p.16 and either (b) the study clearly reported the 
use of health coaching (e.g., in the title or abstract) or (c) the study incorporated 
the use of coaching. As such, our efforts to be all-inclusive of health coaching 
interventions has hindered our ability to draw conclusions from the literature by 
resulting in a collection of studies with a high degree of heterogeneity.  
The diversity of intervention approaches becomes even more apparent 
when looking at the range of BCTs utilized across studies. Of a possible 40 BCTs 
outlined in the CALO-RE taxonomy,21 25 were used across the 16 studies we 
reviewed. Studies ranged from using only 3 BCTs25, 32, 33 to 15,13 with a mean of 
6.8. We had aimed to determine which aspects of health coaching (as determined 
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by the presence or absence BCTs) underlie effectiveness (or ineffectiveness) 
across studies. This was henceforth difficult to determine, compounded by lack of 
study detail and the diversity of outcomes, discussed below. Given the lack of 
systematic variation in so many factors (for instance 60% (11/16) of studies 
utilized behavioral goal setting, but only one study each utilized the techniques of 
prompting self-monitoring of behavior,13 environmental restructuring,13 and 
prompting use of imagery31) it is not possible at this stage to adequately assess 
which techniques are associated with positive outcomes. Studies incorporating 
research questions such as “is goal setting necessary?”, and “does the inclusion of 
social support improve outcomes?” would help address this issue. 
Lack of Intervention Detail 
Studies ranged in the amount of detail provided on the intervention. Some 
studies appeared to give ample detail about the intervention, but upon closer 
reading it would not be possible to replicate the intervention or translate the 
intervention into practice.e.g.,37 Other studies were quite clear in outlining the 
components of the intervention.35 The second issue that arose was when the 
information provided was not sufficient to make confident assessments of the 
presence or absence of BCTs. We were mindful of misclassifying techniques as 
absent when they may have been present, and vice versa, as this may compromise 
any conclusions we made. Key examples of this are techniques 1 (provide 
information on the consequences of behavior in general) and 2 (provide 
information on the consequences of behavior to the individual). If we strictly 
followed the criteria provided by Michie et al. in the taxonomy, both Meng et al.33 
and Holland et al.24 were not determined to use either of these techniques, 
however it is possible that these techniques were used. Furthermore, the 
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intervention by Glasgow et al.29 involved the creation of a ‘highly personalized 
inclusive list of benefits and barriers from which to tailor counseling’, however it 
was unclear whether this list specifically pertained to technique 2 or was more 
general in its nature. The technique ‘use of follow-up prompts’ also created 
classification problems for four studies;25, 26, 32, 33 if strictly classified according to 
the taxonomy criteria, these studies have not utilized this technique, however all 
four studies did make reference to follow-up prompts. Indeed, a discussion 
between the authors concluded that it is most likely that these techniques were 
used but we could not confidently code them as such. 
Diversity of Outcomes 
The wide variety of outcome variables addressed within the health 
coaching literature also makes it difficult to conclude whether individual theories, 
BCTs or methodological qualities contribute to the success of the intervention. 
Indeed, determining the individual contribution of each of these factors is 
necessary to move forward with health coaching as a health promotion technique, 
and systematic studies are needed to investigate this. The current state of the 
health coaching literature does suggest that it is an effective strategy for 
promoting health behavior change; Olsen and Nesbitt conclude that it suggests 
promise.11 Translating this general statement into effective strategies and 
techniques useful to a practitioner is paramount if health coaching is to become a 
viable method to address health change in patients.  
We attempted to classify outcomes described in each study into similar 
groups to facilitate comparison, with a resulting 14 different outcome groups 
across physiological, biological, psychological, process, and behavioral domains. 
We identified a range from one study reporting on quality of life,29 to seven 
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studies reporting on physical activity13, 14, 24, 26, 27, 31, 36 and body mass index.13, 14, 
24-26, 31, 35 When outcomes were cross-referenced with BCTs to determine the 
effect each BCT had on individual outcomes, there was often no comparison to be 
made (i.e., only one study reported both the outcome and the technique). For 
example, only Holland and colleagues provided normative information about 
others’ behavior.24 The technique that appears to be most successful on a set 
outcome is providing feedback on performance in regards to BMI, with five out of 
a possible six studies that used this technique reporting a positive effect on this 
outcome.13, 24-26 35 
There was also a notable lack of process measures and other behavioral 
outcomes reported in conjunction with other more specific health outcomes. For 
instance, of two studies that incorporated an individualized action plan into their 
health coaching intervention, neither measured or reported on a change in the 
number of patients making their plan or achieving goals set in the plan.24, 29 Of 
four studies that addressed self-efficacy as part of the intervention, none measured 
this as an outcome.29, 34-36  
We also attempted to evaluate the efficacy of interventions that utilize 
specific theoretical bases. Five of the studies did not explicitly describe any 
underpinning theory.13, 25, 26, 28, 31 In the remaining 11 studies, a plethora of 
theories and approaches were used. Five studies incorporated the Transtheoretical 
Model or stages of change into their intervention,27, 32, 33, 36, 37 five studies were 
informed by Social Cognitive Theory, Social Learning Theory, or utilized 
Cognitive Behavioral Therapy techniques,14, 27, 33, 34, 36 and one study was 
informed by a conceptual model by Buchner and Wagner.24, 38 Six studies used a 
motivational interviewing approach in their intervention.29, 30, 32, 33, 35, 36 The study 
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conducted by Meng et al. was also informed by the PRECEDE model and the 
Health Belief Model.333 Four of the above 11 studies were underpinned by more 
than one health behavior change theory,27, 32, 33, 36 and seven studies included only 
one theory or model.14, 24, 29, 30, 34, 35, 37 Thus, although there is apparent overlap 
between the theories, due to the broad range of outcome measures addressed in 
these studies, conclusions cannot be made on the effectiveness of these 
frameworks when used individually or as part of a broader theory-based 
intervention. 
Conclusion and Recommendations 
Our review has extended the work of Olsen and Nesbitt11 by assessing the 
utility of extant health coaching literature to provide guidance to the design of 
health coaching interventions. Specifically, consistent with recommendations 
made by Olsen and Nesbitt11 we attempted to use Michie et al.’s21 framework as a 
tool to facilitate synthesis of published randomized controlled trials evaluating 
health coaching interventions. Our analysis showed that 94% of studies reported a 
positive intervention effect on at least one outcome variable, with overall study 
quality deemed fair. Hence, we could deduce that health coaching shows promise 
as technique for eliciting positive behavioral or outcome change, at least for 
certain outcomes that were measured in a sufficient number of studies to form 
some conclusions (e.g., BMI, perceived health status, and fat intake). Despite this 
somewhat promising finding, three definitive issues have limited our ability to 
draw further conclusions from the literature: (1) diversity of intervention 
approaches, (2) lack of detail reported in studies, and (3) diversity of outcomes. 
Thus, the current state of the literature is not adequate to allow confident 
conclusions to be made in response to our five research questions posed at the 
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outset. Additionally, it is apparent in the literature that studies are not 
incorporating sufficient detail (whether intentional, accidental, or by necessity to 
meet journal restrictions) regarding specific BCTs and their use, or how any 
theoretical bases are incorporated and utilized within interventions. In order for a 
clear assessment of the effective aspects of health coaching on differing outcomes, 
including behavior change processes, and physiological and psychological 
outcome domains, we suggest some recommendations to be considered in future 
studies. 
 Clarity in reporting intervention details. Authors should consistently 
and explicitly outline intervention details, including the number of intervention 
sessions, session length, duration of sessions, duration of intervention, and mode 
of delivery. This will facilitate an ability to determine intervention feasibility and 
promote comparison across studies. It will also enable replication of the 
intervention in practice. This is of particular importance given that the essence of 
health coaching relies on the use of a range of behavior change tools that can be 
tailored to individual needs, resulting in large variance among health coaching 
interventions compared with more traditional public health or health behavior 
change interventions such as cognitive behavior therapy. 
 Clearer definitions of health coaching and theoretical bases. Studies 
should be explicit about the definition of health coaching that was used to 
underpin their intervention. Similarly, studies should clearly state the presence of 
absence of any theoretical basis for their intervention. This will facilitate 
assessment of the relationship between different theories and study efficacy, as 
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well as help readers more easily identify health coaching interventions compared 
with other similar intervention approaches. 
 Consistency in reporting behavior change techniques. Researchers 
should determine a method for reporting BCTs within their intervention a priori. 
This could include choosing a published taxonomy on which to describe 
BCTs.e.g.,21, 39 Consistency in reporting BCTs should form part of the 
comprehensive description of the intervention, which will enable a thorough 
comparison and understanding of the processes undertaken to elicit behavior 
change in a given intervention. Publication outlets should be sentimental to the 
need to allow adequate space in order for this to occur. 
 Inclusion of process variables and mediators of change as outcome 
measures. Measurement of such variables (e.g., goal attainment, self-efficacy) 
will encourage understanding of the relationship between the process of 
behavioral change and the health (or behavioral) outcome. There was a significant 
absence of the measurement of process variables and mediators of change in the 
current literature. 
 Focus of research towards specific issues. Studies should limit outcome 
measures to specific issues and related processes, where not precluded by funding 
agencies or local needs, in order for readers to clearly be able to determine the 
efficacy of health coaching on each issue (for instance smoking, exercise, or blood 
pressure). The current state of the literature outlines an almost endless list of 
outcome measures across a range of domains, making it difficult to draw 
confident conclusions about the effect of health coaching on any given measure. 
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 Our review suggests health coaching is a promising strategy for health 
improvements, however future health coaching research should consider our 
recommendations in order for confident conclusions to be made and answer the 
five research questions posed at the outset of this review more explicitly. Directed 
efforts will streamline the process of determining the efficacy of health coaching 
on individual outcomes, or behavior change processes that can lead to improved 
health outcomes, and will also enable researchers to understand which 
components of health coaching contribute to effectiveness. Practitioners will not 
be able to confidently replicate interventions or draw on effective aspects of 
health coaching until these issues within the literature have been resolved.  
 
SO WHAT? 
What is already known on this topic? 
There is some evidence supporting the effectiveness of health coaching, 
however, it is not conclusive, and there is considerable variability in the nature of 
the techniques employed by the various interventions.  
What does this article add? 
This is the first review to attempt to characterize existing health coaching 
studies using a published framework designed to identify the key features of 
health coaching interventions. 
What are the implications for health promotion practice or research? 
Practitioners will not be able to confidently replicate interventions or draw 
on effective aspects of health coaching until several issues within the literature 
have been resolved. 
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CHAPTER 10 
 
Can a Health Coaching Intervention Delivered during Pregnancy Help 
Prevent Excessive Gestational Weight Gain? 
 
Abstract 
Excessive gestational weight gain (GWG) is an issue of increasing public 
health concern yet interventions to date have had limited success. The aim of this 
study was twofold: (1) to evaluate the efficacy of a Health Coaching (HC) 
intervention designed to prevent excessive GWG; and (2) to evaluate whether 
there were improved psychosocial, motivational, and behavioural outcomes for 
women in the HC intervention compared to women in a matched control group 
who received only usual care. Pregnant women ≤18 weeks gestation were 
recruited from two antenatal clinics in Melbourne, Australia between August 2011 
and June 2013. Intervention women received four one-on-one HC and two group 
HC/educational sessions based on psychological and behaviour change theories. 
Women in both groups received usual antenatal care. All women completed 
questionnaires assessing pre-pregnancy weight, demographic, psychosocial, 
motivational and behavioural outcomes at 16-18 (HC: M = 15.8, SD = 2.3; 
Control: M = 18.4, SD = 3.4) and 33 (HC: M = 33.1, SD = 1.6; Control: M = 32.9, 
SD = 1.5) weeks gestation. Objective weight measures were collected throughout 
pregnancy. Total GWG, rate of GWG, and the percentage of women exceeding 
2013 Institute of Medicine GWG recommendations were assessed; changes in 
psychosocial, motivational and behavioural measures across the two time points 
in pregnancy we also assessed. Compared to usual care, the intervention was 
ineffective at limiting GWG or preventing excessive GWG according to IOM 
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recommendations after controlling for pre-pregnancy BMI, parity, Time 1 (T1) 
weeks gestation, T1 dietary and physical activity motivation, T1 depressive 
symptoms, and T1 coping measures. However, HC women reported greater use of 
active coping skills in late pregnancy. The findings of this study provide further 
evidence that preventing excessive GWG through behavioural interventions 
during pregnancy is difficult. Until stronger evidence can inform suitable 
interventions in pregnancy, health professionals should promote pre-conception 
weight management, continue to assess pre-pregnancy BMI, and recommend 
appropriate GWG.  
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Introduction 
Approximately 50% of pregnant women gain more weight than 
recommended (Institute of Medicine [IOM], 2007; Rasmussen & Yaktine, 2013). 
This excessive gestational weight gain (GWG) has been associated with a host of 
risks for the mother both during pregnancy and post birth, including increased 
future risk of overweight, obesity, and excessive GWG in subsequent pregnancies 
(Phillips, King, & Skouteris, 2014; Rasmussen & Yaktine, 2013; Siega-Riz et al., 
2010). For the baby, there is an increased risk of macrosomia, as well as obesity in 
childhood, adolescence, and adulthood, even up to age 42 years (IOM, 2007; 
Oken, Rifas-Shiman, Field, Frazier, & Giliman, 2008; Olson, Strawderman, & 
Dennison, 2009; Schack-Nielsen, Michaelsen, Gamborg, Mortensen, & Sorensen, 
2010). 
Since 2000, over 30 interventions designed to limit GWG or prevent 
excessive GWG have been conducted. However, meta-analyses have shown that 
overall effectiveness has been limited, with a mean positive intervention effect of 
approximately 1.2-1.5 kg (Gardner, Wardle, Poston, & Croker, 2011; Hill, 
Skouteris, & Fuller-Tyszkiewicz, 2013; Thangaratinam et al., 2012). Several 
prominent maternal obesity experts, including a workshop report published by the 
United States IOM in 2007, have highlighted that the ineffectiveness of current 
GWG interventions may be due to the fact that psychosocial factors were not 
considered (IOM, 2007; Skouteris et al., 2010; Walker, 2007). Such factors 
include mood, body image and coping skills, and cross-sectional and longitudinal 
studies have shown these factors play a role in the gestational weight trajectory 
(Hill, Skouteris, McCabe, & Fuller-Tyszkiewicz, 2013; Milgrom, Skouteris, 
Worotniuk, Henwood, & Bruce, 2012; Morling, Kitayama, & Miyamoto, 2003; 
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Sui, Turnbull, & Dodd, 2013). Recent studies have also shown that health 
behaviour change factors are important to consider, albeit they have been largely 
ignored in the GWG literature to date (Gardner et al., 2011; Hardeman, Griffin, 
Johnston, Kinmonth, & Wareham, 2000; Hill, Skouteris, & Fuller-Tyszkiewicz, 
2013). In particular, motivation, conceptualised in theories such as Self-
Determination Theory (Deci, Vallerand, Pelletier, & Ryan, 1991) and the 
theoretically-driven behaviour change strategy of Motivational Interviewing 
(Miller & Rollnick, 2002), may play a pivotal role in predicting women’s success 
in achieving healthy GWG. In 2013, a conceptual model hypothesising the 
pathways through which psychosocial, motivational and behavioural factors may 
affect GWG was published (Hill, Skouteris, McCabe, Milgrom, et al., 2013). This 
model was subsequently tested and found to predict excessive GWG adequately 
(Hill, Skouteris, Fuller-Tyszkiewicz, Kothe, & McPhie, submitted). 
Gestational weight gain interventions that focus on psychosocial factors 
and behaviour change are clearly warranted. Health coaching (HC) has been 
posited as a strategy to do this. Health coaching was developed on the empirical 
and theoretical basis of multiple psychological theories (see Gale & Skouteris, 
2013 for a full list of included theories). It combines information and education 
with health behaviour modification, motivation building, problem solving, and 
psychosocial support (Gale & Skouteris, 2013), and has been shown to be 
effective in reducing body mass index (BMI) in non-pregnant populations (Hill, 
Richardson, & Skouteris, 2014). We designed a health coaching intervention to 
increase women’s adherence to healthy lifestyle recommendations during 
pregnancy by facilitating motivation and behaviour change. The health behaviour 
change goals that women were supported to work on, by a health coach, included 
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management of nutrition, physical activity, weight, emotions and expectations, 
and stress; each of these goals were interrelated with the focus on preventing 
excessive GWG. 
Hence, the aim of this study was to evaluate the efficacy of this HC 
intervention designed to prevent excessive GWG compared to a matched 
convenience control sample who received usual antenatal care. A further aim of 
this study was to examine whether participation in the HC intervention led to 
improved psychosocial, motivational, and behavioural outcomes. In a secondary 
process analysis we explored the effect of intervention attendance on primary and 
secondary outcomes. Regarding the primary outcomes, it was hypothesised that 
the intervention group would (a) gain less gestational weight and (b) exhibit a 
lower prevalence of excessive GWG than the control group. Regarding the 
secondary outcomes, we hypothesised that participants in the intervention group 
would: (c) report greater use of positive coping skills; (d) report higher body 
image satisfaction; (e) be more motivated to consume a healthy diet, be physically 
active, and gain a healthy amount of gestational weight; (f) take part in greater 
frequency and duration of moderate physical activity, and (g) report greater fruit 
and vegetable intake compared to women in the control group. We also 
hypothesised that positive outcomes would be greater for HC intervention women 
who attended all intervention sessions compared to women who missed sessions. 
Method 
Design 
 This study combines two studies in order to present a comparison of HC 
with a usual care control group. The HC intervention group formed one arm of an 
RCT designed to assess the efficacy of a HC intervention to prevent excessive 
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GWG (Skouteris et al., 2012). The alternate arm for the RCT was an “education” 
group; the findings of the RCT are presented elsewhere (Skouteris et al., 
submitted). The usual care control group were part of a longitudinal study 
exploring health and wellbeing during pregnancy. 
Procedure 
Health coaching group. Pregnant women were approached at their 
booking appointment at a large antenatal clinic or small satellite clinic in the 
Eastern region of Melbourne, Victoria. Women were invited to participate in a 
screening appointment for the RCT immediately before or after their initial 
consultation with their midwife, which generally occurs around 15 weeks 
gestation. At this appointment, women were provided with a study show bag, 
including a Plain Language Statement (PLS), study magnet with contact details of 
the Project Liaison Officer (PhD candidate), and a promotional sample. The study 
was explained to interested women and they were invited to take part. Some 
women consented immediately, whilst others were offered the option to take read 
the PLS and be contacted in a week to follow-up their interest. Baseline 
demographic measures and height and weight were collected for all women who 
attended this study appointment and all women received a copy of the baseline 
questionnaire. Eastern Health provided consent to collect this information for their 
hospital records. This information was stored securely at Eastern Health until, if 
consent was provided, it was moved to a secure location in the School of 
Psychology, Deakin University, Australia. 
Upon providing informed consent, participants were randomised to the HC 
(or Education Alone – the other group in the RCT) group. Eight hundred and 
eighty-eight women completed screening appointments and 261 women were 
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randomised; 130 women were allocated to the HC group (29% of participants who 
were screened). Of these, the following women were excluded for the current 
study: 11 women who only provided demographic information, 2 women with a 
history of disordered eating, and 1 woman who gave birth to twins. The remaining 
116 eligible women from the HC group are included in the comparison to 
matched controls presented here. There was no reimbursement for participating in 
the trial. The study was conducted in addition to standard antenatal care, which in 
Australia, involves assessment of pre-pregnancy BMI and a recommendation to 
provide BMI-appropriate GWG advice, which may not always be provided if 
women are not deemed high risk (Australian Health Ministers’ Advisory Council 
[AHMAC], 2012; Maternity and Newborn Clinical Network, 2012). 
Control group. Women in the control group took part in a longitudinal 
study exploring health and wellbeing during pregnancy. Control participants were 
recruited from a large antenatal clinic in the Western region of Melbourne, 
Victoria. Women received flyers in their booking invitations or were invited to 
take part in the study by a researcher whilst waiting for their initial antenatal 
appointment. The study was conducted in addition to usual antenatal care, 
including assessment of pre-pregnancy BMI and provision of BMI-appropriate 
GWG advice when deemed necessary by the midwife (AHMAC, 2012; Maternity 
and Newborn Clinical Network, 2012). Women in this study received a $30 gift 
card for their participation. Two hundred and twenty-six women expressed 
interest in the study and 137 (61%) took part. This control group was matched to 
the intervention group according to baseline demographic variables. No women in 
this sample experienced multiple gestations or reported a history of disordered 
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eating. Six participants were excluded as multivariate outliers, leaving a total 
group of 131 women. 
 This study was approved by the Human Research Ethics Committees of 
Deakin University (2011-087), Eastern Health (E40/1011), and Melbourne Health 
(2011.133). Plain Language Statements, consent forms, participant distress letters, 
and questionnaires are included in Appendix I. 
Participant Connectedness 
 Participant connectedness was developed through regular contact with the 
Project Liaison Officer to book health coaching appointments, text message 
reminders of appointments, and advance notification of follow-up questionnaires. 
All participants received a fridge magnet with the study contact details. All 
participants in the intervention group also received a show bag containing a folder 
to keep their health coaching materials, a HIPP Study promotional pen and stress 
ball, and some free promotional body care samples. Participants in the control 
group received a welcome pack containing a HIPP promotional pen and herbal tea 
bag. 
Health Coaching Intervention 
The Health Coaching intervention consisted of two parts:  
1. Individualised one-on-one sessions with one of three trained Health 
Coaches who a) promoted adoption of healthy lifestyle behaviours for the 
purpose of weight management, and b) addressed mood management and 
body image issues that commonly arise during pregnancy. 
2. Educational HC group sessions (mean of 2.75 women per group; range 1-
9) that augmented the one-on-one sessions, and provided women with 
additional information related to healthy behaviours and mood, stress 
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control and coping strategies, and supported and assisted them in 
initiating, maintaining, and achieving their goals for healthy behaviour 
change. 
Women received their one-hour one-on-one session with a health coach at 20.0 
(SD 2.7) weeks gestation. This was followed by two group two-hour education 
sessions at 22.8 (SD 3.2) and 25.4 (SD 3.4) weeks gestation. Included in the group 
sessions was information on recommendations for GWG for each pre-pregnancy 
BMI category. Tip sheets and handouts to compliment the educational sessions 
were provided to each participant. Women then completed their second one-on-
one coaching session via telephone consultation at 26.7 (SD 2.8) weeks and an 
additional follow-up 15-minute phone consultation at 29.6 (SD 2.2) weeks. 
Women were also offered a sixth optional 15-minute follow-up telephone 
coaching consultation at 31.3 (SD 2.3) weeks gestation. During the initial 
coaching session, women were encouraged to choose one general healthy 
pregnancy goal from the domains of nutrition, physical activity, weight, energy 
levels, positive emotions and expectations, and stress. From this general goal, a 
specific goal was selected and action steps for achieving this goal were discussed 
in collaboration with the health coach. Motivation (readiness, confidence and 
importance; Mason & Butler, 2010) was assessed for each goal to ensure that the 
participant was ready to make behavioural changes towards achieving their goals, 
with decisional balance techniques (Janis & Mann, 1977) used to prompt 
participants towards higher levels of motivation where necessary. Tailored 
solutions were identified to overcome barriers. Follow-up coaching sessions 
centred on discussing the goals set and revising action plans to ensure steps 
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towards goal achievement. All face-to-face sessions were conducted in a private 
room at either the hospital or a community centre. 
Theoretical underpinning of health coaching. Health coaching was 
provided by a health coach trained by Health Change Australia (HCA). According 
to this model, HC is defined as “a practice in which health practitioners apply 
evidence-based health behaviour change principles and techniques to assist their 
clients to adhere to treatment and lifestyle recommendations, for the purpose of 
achieving better health outcomes” (Gale, 2010, p.1). The HCA model of HC 
(Gale, 2010) is informed by several health behaviour change theories and 
principles including the Health Belief Model (Rosenstock, 1974), Theory of 
Planned Behaviour (Fishbein & Ajzen, 1975), Social Cognitive Theory (Bandura, 
2001), and the Transtheoretical Model (Prochaska, 1979). It uses a blend of 
Motivational Interviewing (Miller & Rollnick, 2002), Solution-Focused Coaching 
(Greene & Grant, 2003), and Cognitive Behavioural Therapy (Beck, 1993) 
approaches. The model is structured into a 10-step process to guide the health 
coach to facilitate agenda setting, decision making, and behaviour change 
planning in a time efficient manner. The HCA-trained health coaches who 
provided coaching to the pregnant women in this study were trained in the 
following skills: health conditions and health promotion knowledge relevant to 
pregnancy; understanding of the health behaviour change frameworks 
underpinning the model; health behaviour change interviewing skills that are 
collaborative, non-judgemental and client centred; behaviour change facilitation 
skills including goal setting, action planning and problem solving; cognitive 
change facilitation skills to address cognitive barriers that undermine potential 
action to change behaviour (e.g., talking oneself out of going for a walk); and 
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emotion management facilitation skills to identify and address emotional reactions 
that can act as barriers to change. 
 Figure 10.1 outlines the HCA 10-step process to health coaching. Steps 1 
and 2 will help the participant identify a particular issue they would like to work 
on relating to their ability to gain an appropriate amount of gestational weight. As 
the participant moves through the 10 steps, they will approach a decision line. The 
decision line represents a time to evaluate decisional balance (Janis & Mann, 
1977), and once crossed, steps 5 and 6 see the participant set a specific goal and 
action plan to enable their health behaviour to change. The 10 steps incorporate an 
assessment of participant motivation to change their selected health behaviour (a 
‘readiness ruler’), which is based on the concept of readiness to change (Mason & 
Butler, 2010). Steps 3 and 9 explore the participant’s motivation by asking ‘RIC’. 
RIC refers to Readiness, Importance, and Confidence to change the selected 
health behaviour. As participants move through the steps (though relapses to 
earlier steps are not uncommon), they become increasingly ready to change their 
behaviour. The health coach gradually moves from a predominantly motivational 
interviewing style, to a solution-focused coaching style. 
Behaviour change techniques. In order to facilitate comparison with 
future similar studies, behaviour change techniques (BCTs) were identified 
according to the CALO-RE taxonomy published by Michie and colleagues 
(2011). For the HC intervention these were: provide information on the 
consequences of behaviour in general, behavioural goal setting, outcome goal 
setting, action planning, barrier identification/problem solving, set graded tasks, 
prompt review of behavioural goals, prompt review of outcome goals, use of 
follow-up prompts, plan social support/social change, stress 
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management/emotional control training, motivational interviewing. The control 
group received no BCTs.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Quality control of intervention delivery. Three health coaches were 
trained for this study. Coaches were monitored for quality control via recording of 
HC sessions and liaisons with the Director of HCA. A checklist was developed to 
ensure the health coach consistently discussed aspects fundamental to the 
intervention and HC in general. Session recordings were monitored against the 
checklist and feedback provided to the health coach regularly, with modifications 
to coaching implemented where required. Evaluation of intervention delivery is 
beyond the scope of this thesis. 
 
 
Figure 10.1 Health Change Australia 10 Steps to Health Coaching (Gale, 2010; 
reproduced with permission from HCA) 
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Measures 
Assessments for women in both groups were conducted in early-mid 
pregnancy (Time 1 (T1); HC: M = 15.8 weeks, SD = 2.3; Control: M = 18.4 
weeks, SD = 3.4) and in late pregnancy (Time 2 (T2); HC: M = 33.1 weeks, SD = 
1.6; Control: M = 32.9 weeks, SD = 1.5). The T2 follow-up assessment occurred 
after completion of the intervention for HC women. Time of completion of T1 
questionnaire differed between groups due to the time of booking for each of the 
large metropolitan hospitals from where women were recruited. All questionnaires 
could be completed in hard copy (and returned via reply paid envelope) or 
electronically (through an online survey administration server) for both groups. A 
five minute telephone call was made approximately one month after the baby was 
born to collect birth details. Table 10.1 presents an outline of the study time line.  
Demographic variables and depressive symptoms. Participant 
demographics were assessed via questionnaire at T1, including questions about 
age, marital status, birth location, educational attainment, work status, annual 
family income, smoking status, gravidity, parity, and previous psychiatric history. 
 Given that pregnancy is characterised as a period of increased 
psychological distress, antenatal depressive symptoms were measured via the 
Edinburgh Postnatal Depression Scale (EPDS; Cox, Holden, & Sagovsky, 1987) 
at T1. The EPDS, which has been validated in pregnant women (Adouard, 
Glangeaud-Freudenthal, & Golse, 2005; Murray & Cox, 1990) was used to assess 
how each woman felt over the past month. Cronbach’s alpha for the current study 
was .84. 
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Table 10.1 Study time line and outline 
Approx. 
Weeks’ 
Gestation 
Intervention Group Control Group 
Hospital 
Booking 
Appointment 
Approx. 15 
weeks 
Baseline assessment 
- Objective height and weight 
measures 
- Baseline questionnaire 
Baseline assessment 
- Objective height and 
weight measures 
- Baseline questionnaire 
20 weeks 1 hour individual in-person 
health coaching session 
Usual care 
22 weeks 2 hour group health coaching 
and education session 
Usual care 
25 weeks  2 hour group health coaching 
and education session 
Usual care 
27 weeks 30 minute telephone health 
coaching session 
Usual care 
29-31 weeks 2 x 15 minute telephone health 
coaching follow-up calls as 
required 
Usual care 
33 weeks Follow-up assessment 
- Follow-up questionnaire 
Follow-up assessment 
- Follow-up questionnaire 
Day of delivery Health professional records final 
weight before delivery 
Health professional records 
final weight before 
delivery 
1 month post 
birth 
5 minute telephone call to 
collect birth details 
5 minute telephone call to 
collect birth details 
 
Anthropometric measures. Objective baseline measures of height and 
weight were collected at booking by a researcher trained in anthropometric 
measurement according to the technique of the International Society for the 
Advancement of Kinanthropometry (Marfell-Jones, Olds, Stewart, & Linsday 
Carter, 2007) for the HC group (M = 15.7 weeks, SD = 2.1, range 11-22) and by 
the participant’s midwife for the control group (M = 15.4 weeks, SD = 3.9, range 
5-26). Height was measured using a portable stadiometer (Mentone Educational, 
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Victoria, Australia) with no shoes, feet together, and heels, buttocks and shoulders 
placed against the stadiometer surface. The participant’s head was visually 
inspected for alignment with the Frankfort plane, and height was assessed at the 
end of an inward breath. Height was measured twice to the nearest 0.1 cm, and a 
third measure was taken if there was a discrepancy of more than 2%. The mean of 
all height measures was calculated. Weight was measured in light clothing and no 
shoes to the nearest 0.1 kg using digital scales (Charder Professional, Medshop 
Australia). Pre-pregnancy weight was self-reported on the T1 questionnaire. 
Women reported their confidence at accurately relaying their pre-pregnancy 
weight on a scale from 0 (not confident at all) to 10 (extremely confident). The 
HC group gave a mean confidence score of 7.9 (SD 1.9) and the control group 
reported a mean confidence score of 7.9 (SD 2.1). Sixty eight per cent of each 
group reported a confidence score of 8 or more. Furthermore, T1 measured weight 
and subjective pre-pregnancy weight were significantly and positively correlated 
for both groups (HC: r =.99, p<.001; Control: r =.97, p<.001). Pre-pregnancy BMI 
was calculated as pre-pregnancy weight (kg) divided by T1 height (m2).  
To facilitate collection of objective weight measures throughout 
pregnancy, all women in both groups were provided with an “Antenatal Weight 
Tracking Passport” (see Appendix F) to bring to each antenatal appointment 
including on the day of delivery and request that their midwife measure their 
weight and record it in the passport. Final pregnancy weight was taken from this 
passport; where weight on the day of delivery was not available, the last recorded 
Trimester 3 weight was used. Whilst women were not given specific instructions 
to monitor their own weight, this passport provided a means for weight self-
monitoring that is not part of usual antenatal care in Australia. 
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Primary outcome – GWG. Gestational weight gain was computed in 
three ways for analysis. (1) Total GWG was calculated as last available Trimester 
3 weight subtracted from pre-pregnancy weight. (2) Given the variability in the 
timing of collection of last available weight (HC: M = 38.1 weeks, SD = 2.5, 
range 31-42; Control: M = 37.7, SD = 3.1, range 28-42), a rate of GWG was 
calculated, computed as total GWG divided by weeks gestation at last weight 
measurement. (3) Total GWG was also classified according to the 2013 IOM 
GWG recommendations for each pre-pregnancy BMI category (Rasmussen & 
Yaktine, 2013); gaining above these ranges is classed as excessive GWG.  
Secondary outcomes – psychosocial, motivational, and behavioural 
measures. 
 Psychosocial measures. Body attitudes. The Ben-Tovim Walker Body 
Attitudes Questionnaire (BAQ) assessed body attitudes using four subscales that 
are relevant to pregnant women; strength and fitness, salience of weight and 
shape, feeling fat, and attractiveness using 28 items (Ben-Tovim & Walker, 
1991). Participants rated how they felt over the past month for each item on a 5-
point Likert scale from strongly agree to strongly disagree. Sub-scale totals were 
determined by summing items. The BAQ exhibits satisfactory test-retest 
reliability and convergent validity in non-pregnant populations (Ben-Tovim & 
Walker, 1991) and good internal consistency in pregnant populations (Duncombe, 
Wertheim, Skouteris, Paxton, & Kelly, 2008). Cronbach’s alphas for the current 
study for the strength and fitness subscale were .77 and .74; for the salience of 
weight and shape subscale .75 and .80; for the feeling fat subscale .92 and .93; 
and for the attractiveness subscale .63 and .69, at T1 and T2, respectively. The 
attractiveness subscale was excluded from analyes due to Cronbach’s alphas less 
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than .70. 
 Coping. Coping skills were assessed using the COPE measure (Carver, 
Scheier, & Weintraub, 1989). Women were asked to respond with the coping 
mechanism they have usually used over the past month when they have been 
under a lot of stress. Four subscales relevant during pregnancy were selected for 
inclusion in the current study (Huizink, de Medina, Mulder, Visser, & Buitelaar, 
2002): active coping, seeking social support for instrumental reasons, seeking 
social support for emotional reasons, and positive reinterpretation and growth. 
Each item was assessed on a 4-point Likert scale (‘I usually don’t do this at all’, to 
‘I usually do this a lot’). Item scores for each subscale were summed. This 
measure demonstrates high internal consistency and stable test-retest reliability in 
a non-pregnant college sample (Carver et al., 1989) and displayed good reliability 
in the current pregnant sample; Cronbach’s alphas for active coping were .84 and 
.81, for seeking instrumental social support .82 and .84, for seeking social support 
for emotional reasons .85 and .88, and for positive reinterpretation and growth 
were .83 and .90, for T1 and T2, respectively. 
 Motivation. A readiness to change questionnaire (modeled from Mason & 
Butler, 2010) was used to assess readiness, importance, and confidence to make 
diet and physical activity-related lifestyle changes during pregnancy. This 
‘readiness ruler’ is often used to obtain an understanding of a patient’s level of 
motivation in motivational interviewing settings (Rollnick, Miller, & Butler, 
2008). Six items were phrased as follows - how:  ready are you/confident are 
you/important is it to you to make healthy lifestyle changes during your pregnancy 
regarding your eating/physical activity? Participants rated their readiess, 
importance, and confidence on a scale of 0 to 10, where 0 was not 
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ready/important/confident at all, and 10 was extremely ready/important/confident. 
Motivation towards dietary and physical activity (PA) behaviours was assessed by 
summing the scores for readiness, importance, and confidence. A study of the 
motivation of obese children’s parents to elicit lifestyle changes demonstrated 
good internal consistnency for these questions (Gunnarsdottir, Njardvik, 
Olafsdottir, Craighead, & Bjarnason, 2011). Three additional items specifically 
assessing motivation towards appropriate GWG were also used, for example, I am 
trying to adopt and/or maintain healthy lifestyle behaviours during my pregnancy 
for the purpose of gaining the recommended amount of gestational weight, and 
were assessed on a Likert-type scale from 1, definitely not, to 5, definitely. We did 
not collect data on whether midwives (as part of usual antenatal care) informed 
participants of the IOM GWG recommendations. In the current study, Cronbach’s 
alphas for motivation subscales were .83 and .94 for diet, .84 and .91 for PA, and 
.79 and .86 for pregnancy GWG motivation at T1 and T2, respectively. 
 Behavioural measures. Physical activity. Frequency and duration of 
moderate intensity PA were assessed via the Active Australia Questionnaire 
(Australian Institute of Health and Welfare, 2003). Participants recorded the 
number of times (frequency) and how long (duration in minutes) they had spent 
participating in walking or other moderate PA in the last week.  
 Fruit and vegetable intake. Fruit and vegetable intake were assessed as 
proxies for diet quality (Ledikwe et al., 2006; Raynor et al., 2011). Participants 
were asked how many serves of vegetables and/or fruit they usually eat each day 
from a set of specified options using the Anti-Cancer Council of Victoria Food 
Frequency Questionnaire (Hodge, Patterson, Brown, Ireland, & Giles, 2000). 
Responses were categorised as one or less versus two or more for fruit, and three 
 259 
 
or less versus four or more for vegetables (these categories reflected the response 
options available and aligned most closely with Australian Dietary Guidelines; 
National Health and Medical Research Council, 2013). Recommendations for 
fruit and vegetable intake were provided to HC women as part of the group 
intervention sessions. 
All psychosocial, motivational, and behavioural measures were assessed at 
both T1 and T2, except for depressive symptoms, which was assessed at T1 only 
and included as a covariate. 
Power Calculation and Statistical Analyses 
The power analysis was performed based on the study conducted by 
Claesson et al. (2008) using the G*Power 3.1 software package (Faul, Erdfelder, 
Lang, & Buchner, 2007). A sample of 152 women would provide 80% power to 
detect differences of 2.6 kg in GWG between groups with a standard deviation of 
5.65, and an alpha of .05. Allowing for 20% attrition, the final sample size 
required was 184, or 92 women in each group. Considering that the intervention 
sample was taken from a clinical RCT that tracks women to 12 months 
postpartum (Skouteris et al., 2012), and sufficient data were available from the 
longitudinal study that formed the control group, the full intervention sample size 
of 116 women and control sample of 131 women were retained. 
Data were cleaned and checked for missing data prior to analyses. Data 
were missing at random. Missing data were replaced using Expectation 
Maximisation, however missing data were not replaced when presenting 
demographic variables. Univariate outliers were substituted with a value one scale 
unit higher or lower than the next highest or lowest value, respectively. Variables 
were assessed for normality and transformed if appropriate. The following 
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variables were transformed: pre-pregnancy BMI – logarithm; T1 dietary 
motivation, T1 PA motivation, T2 emotional coping, T2 instrumental coping, T2 
dietary motivation, and T2 PA motivation – reflect square root; T2 GWG-
motivation – reflect logarithm; T1 PA frequency, T1 PA duration, T2 PA 
frequency, and T2 PA duration – square root. All variables were normally 
distributed after transformations. One multivariate outlier was deleted from the 
sample. The data were checked for and met the additional assumptions associated 
with ANCOVA: multicollinearity, linearity, and homogeneity of regression 
slopes.  
Baseline demographics were compared using t-tests for continuous 
variables and Chi-square for categorical variables. Baseline psychosocial, 
motivational and behavioural variables were also compared by t-tests and Chi-
square due to the different recruitment locations and strategies used for each 
group. Weeks gestation at T1 differed significantly between groups and was 
included as a covariate in analyses. Psychosocial variables that differed between 
the two groups at baseline were also included as covariates in each analysis: 
depressive symptoms, dietary motivation, PA motivation and all coping measures. 
Due to the known effect of pre-pregnancy BMI and parity on GWG, these two 
variables were also included as covariates. One-way between groups analysis of 
covariance (ANCOVA) was used to compare the HC and control groups for total 
GWG and rate of GWG. These two GWG were used to (1) facilitate comparison 
with other studies, and (2) account for the variability in time of final pregnancy 
weight measurement. ANCOVAs were also conducted for continuous secondary 
outcomes (T2 psychosocial, motivational, and behavioural measures), controlling 
for the T1 value of the corresponding variable (e.g., ANCOVA for T2 dietary 
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motivation included T1 dietary motivation as a covariate). Multinomial logistic 
regression analyses were intended to evaluate the effect of HC/control group 
membership on the odds of falling into the below, within and exceed categories of 
the IOM GWG recommendations (Rasmussen & Yaktine, 2013), however, 
requirements for minimum cell counts could not be met (there were insufficient 
cases (<5) for both the intervention and control group in the underweight BMI 
category for GWG classification, parity, and T1 weeks gestation). Consequently, 
the below and within GWG classification groups were combined and binary 
logistic regression was used to evaluate the effect of group membership on the 
odds of exceeding or not exceeding the IOM GWG recommendations, as well as 
the categories for fruit and vegetable intake. To maintain sufficient statistical 
power, the effect of outliers on parameter estimates was dealt with using 
bootstrapping (with 1000 resamples) instead of casewise deletion. Hosmer and 
Lemeshow’s (2000) corrected R2 formula that is unbiased by sample size or 
number of predictors was used to calculate variance explained in each model. 
Results 
Participants 
 A total of 116 HC participants and 131 control participants agreed to take 
part in the study and were recruited from August 2011 to June 2013; 116 HC 
women and 127 controls returned baseline questionnaires, and 81 HC and 102 
controls returned T2 questionnaires, resulting in retention rates of 70% and 78% 
for HC and controls, respectively. There were no significant differences in 
baseline demographic, psychosocial, motivational or behavioural characteristics 
between participants who dropped out and those who remained in the study for 
either the HC or control group.  
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Baseline participant characteristics are presented in Table 10.2. The mean 
age of participants was 31.2 (SD 5.0) years in the HC group and 31.0 (SD 5.0) in 
the control group. The two groups did not differ significantly on any baseline 
demographic variables, however the control group reported significantly higher 
depressive symptoms at T1. Overall, women tended to be married or in a de facto 
relationship, born in Australia or New Zealand, hold a certificate, diploma, or 
higher educational qualification, and be working in paid employment. Forty-six 
percent of HC women and 43% of control women were primiparous. There were 
no significant group differences with regard to pre-pregnancy BMI. Of the general 
pregnancy goals intervention women could choose from to work on during the HC 
sessions, 49.6% chose to work on their physical activity levels, 15.0% chose to 
manage their energy levels, 17.7% chose nutrition management, 8.0% chose 
weight management, 8.0% chose stress management, and 1.8% chose to manage 
their emotions and expectations. 
Incidence of both moderate and high T1 depressive symptoms as assessed 
by the EPDS differed significantly between the two groups; 2% of HC and 11% of 
control women reported an EPDS total score of >14 indicating high antenatal 
depressive symptoms, whilst 1% of HC women and 8% of control women 
reported a score of 13 to14 indicating moderate depressive symptomology 
(p<.001). Of the multiparous women only, 9% of HC women and 4% of control 
women self-reported a history of postnatal depression (p=.468).  
Measurement of GWG 
Total GWG, rate of GWG, and GWG classification (n(%) for each group) 
according to IOM recommendations are presented in Table 10.3. Mean pre-
pregnancy weight was 69.6 kg (SD 17.3) for the HC group and 68.2 kg (SD 18.0)  
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Table 10.2 Baseline participant characteristics for the Health Coaching and 
Control groups 
Characteristic Health Coaching Control p-
value n Value n Value 
Age, mean (SD), y 116 31.21 (4.97) 127 31.02 (5.04) .766 
Weeks gestation at T1, mean (SD) 116 15.80 (2.27) 126 18.43 (3.43) <.001 
Weeks gestation at T2, mean (SD) 80 33.08 (1.56) 99 32.90 (1.47) .432 
Current marital status, n (%) 116  127  .907 
Married/de facto  110 (94.8)  120 (94.5)  
Other 
(divorced/separated/widowed/single) 
 6 (5.2)  7 (5.5)  
Location of birth, n (%) 113  126  .601 
Australia or New Zealand  81 (71.7)  80 (63.5)  
United Kingdom or Europe  8 (7.1)  11 (8.7)  
Asia  21 (18.6)  30 (23.9)  
Other  3 (2.7)  5 (4.0)  
Educational attainment, n (%) 114  127  .059 
Did not complete secondary school  5 (4.4)  9 (7.1)  
Year 12 or equivalent  10 (8.9)  8 (6.3)  
Certificate/Diploma  17 (14.9)  38 (29.9)  
Bachelor degree  52 (45.6)  443 (33.9)  
Graduate certificate/diploma  6 (5.3)  3 (2.4)  
Postgraduate degree  24 (21.1)  26 (20.5)  
Currently in paid employment, n (%) 115  126  .298 
Yes  86 (74.8)  88 (69.8)  
No  29 (25.2)  38 (30.2)  
Annual family income, n (%) 110  121  .115 
≤$45,000  16 (14.5)  26 (21.5)  
$45,001-$65,000  17 (15.5)  27 (22.3)  
$65,001-$85,000  19 (17.3)  25 (20.7)  
$85,001-$105,00  15 (13.6)  13 (10.7)  
>$105,000  43 (39.1)  30 (24.8)  
Gravidity, n (%) 113  127  .310 
First pregnancy  50 (44.2)  48 (37.8)  
Second or subsequent pregnancy  63.(55.8)  79 (62.2)  
Parity, n (%) 112  127  .162 
0 other children  52 (46.4)  55 (43.3)  
1 other child  35 (31.3)  55 (43.3)  
2 other children  19 (17.0)  13 (10.2)  
≥3 other children  6 (5.4)  4 (3.1)  
Smoking status, n (%)^ 113  127  .056 
Smoker  3 (2.7)  11 (8.7)  
Non-smoker  110 (97.3)  116 (91.3)  
Previous psychiatric history 111  123  .676 
Yes  28 (25.2)  34 (27.6)  
No  83 (74.8)  89 (72.4)  
Depressive symptoms (EPDS score) 113 5.7 (3.8) 121 7.6 (5.2) .002 
Pre-pregnancy BMI, mean (SD), kg/m2 114 25.17 (5.83) 111 25.91 (6.73) .376 
Pre-pregnancy BMI category, n (%)† 114  110  .635 
Underweight  5 (4.4)  8 (7.3)  
Normal weight  64 (56.1)  55 (50.0)  
Overweight  24 (21.1)  28 (25.5)  
Obese  21 (18.4)  19 (17.3)  
^ Fisher’s Exact Test 
† Based on WHO/IOM classifications (Rasmussen & Yaktine, 2013) 
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Table 10.3. Gestational weight gain outcomes for the Health Coaching and 
Control groups 
Variable Health Coaching Control 
Total GWG, mean (SD), kg 13.05 (6.23) 12.34 (7.38) 
Rate of GWG, mean (SD), kg/week 0.34 (0.17) 0.33 (0.19) 
GWG classification*, n (%)   
Below 28 (24.1) 41 (31.3) 
Within 42 (36.2) 34 (26.0) 
Exceed 46 (39.7) 56 (42.7) 
*according to the 2013 IOM Recommendations 
 
for the control group. Mean T1 measured weight was 73.3 kg (SD 17.4) for the 
HC group and 70.5 kg (SD 17.8) for the control group, measured at a mean of 
15.7 (SD 2.1) and 15.4 (SD 3.9) weeks gestation, respectively. Allowing for a 
Trimester 1 gain of up to 2 kg and 0.28 kg/week (rate of GWG per week for 
overweight women recommended by the IOM; Rasmussen & Yaktine, 2013) in 
Trimester 2 for 2.5 weeks, approximate expected gain from pre-pregnancy to T1 
anthropometric assessment would be 2.7 kg. Thus, subjective pre-pregnancy 
weight and measured T1 weight were well aligned. To check the adequacy of 
including weight measures throughout Trimester 3 (rather than only women with 
a day of delivery measure), GWG classifications were compared for each group 
between women who had their weight measured prior to 36 weeks gestation and 
women who had their final pregnancy weight measured at 36 weeks or later; 
classifications were not significantly different (p=.556 for HC and p=.089 for 
controls). 
Primary Analyses for All Women Recruited to the Study 
Primary outcome – GWG. Analysis of covariance revealed that after 
controlling for pre-pregnancy BMI, parity, T1 weeks gestation, T1 dietary and 
physical activity motivation, T1 depressive symptoms, and T1 coping measures, 
there was no significant difference between HC and control groups for total GWG 
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[covariate-adjusted mean difference .506 kg, 95%CI -1.32 to 2.33, 
F(1,235)=0.299, p=.585, partial eta squared=.001]. Similar findings were found 
for rate of GWG [adjusted mean difference .011 kg/week, 95%CI -.04 to .06, 
F(1,235)=.207, p=.650, partial eta squared=.001]. 
 Binary logistic regression analysed the odds of exceeding GWG 
recommendations according to group membership (HC or control; See Table 
10.4). After entering covariates in Block 1, model fit was adequate [Chi-
square=22.038(12), -2LogLikelihood=312.883, n=247, p=.037]. Parity was a 
significant predictor in the model (p=.001). However, after the addition of group 
in Block 2, model fit was inadequate [Chi-square=22.213(13), -2LogLikelihood 
=312.678, n=247, p=.052], and hence group did not improve model fit and was 
not a significant predictor of the odds of exceeding the GWG recommendations. 
Secondary outcomes. Correlations for all continuous psychosocial, 
motivational, and behavioural measures are presented in Table 10.5 along with the 
means and standard deviations for HC and control groups.  
Psychosocial measures. After controlling for pre-pregnancy BMI, parity, 
T1 weeks gestation, T1 dietary and physical activity motivation, T1 depressive 
symptoms, and T1 coping measures, ANCOVA revealed a significant difference 
between HC and control groups for T2 active coping strategies [HC: M=11.73, 
Control: M=11.15; F(1,235)=4.881, p=.028, partial eta squared=.020]. There were 
no significant group differences for the other coping strategies of positive 
reinterpretation and growth [HC: M=11.98, Control: M=11.74, F(1,235)=0.783, 
p=.377, partial eta squared=.003], seeking social support for instrumental reasons 
[HC: M=12.18, Control: M=11.79; F(1,235)=1.905, p=.169, partial eta 
squared=.008], or seeking social support for emotional reasons [HC: M=12.25,  
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Table 10.4 Results of logistic regressions for GWG classification including odds ratios (OR) and 95% confidence intervals (CI). 
 
 B* S.E.^ Wald df p-value OR 95% CI for OR 
Lower Upper 
Block 1 T1 weeks pregnant .029 .078 .372 1 .684 1.030 -.127 .173 
Parity (primi/multi) -1.044 .327 -3.190 1 .001 .352 -1.781 -.515 
Pre-pregnancy BMI category 
Underweight 
     
Reference 
  
Normal weight .658 2.695 .244 1 .411 1.930 -.854 2.938 
Overweight 1.232 2.690 .458 1 .086 3.429 -.282 3.633 
Obese .671 2.715 .247 1 .415 1.957 -.857 2.972 
T1 dietary motivation -.076 .050 -1.516 1 .085 .927 -.182 .012 
T1 physical activity motivation .012 .045 .258 1 .760 1.012 -.080 .107 
T1 Positive reinterpretation and 
growth 
-.061 .078 -.776 1 .408 .941 -.210 .099 
T1 Instrumental social support .010 .098 .105 1 .899 1.010 -.173 .223 
T1 Active coping .095 .102 .936 1 .313 1.100 -.097 .295 
T1 Emotional social support -.023 .083 -.273 1 .777 .978 -.193 .130 
 T1 Depressive symptoms -.006 .034 -.189 1 .841 .994 -.071 .061 
Block 2 Group -.135 .362 -.374 1 .710 .873 -.869 .525 
Abbreviations: primi – primiparous, multi – multiparous 
*Unstandardised B-weight 
^ Standard error 
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Table 10.5 Correlations, means (M) and standard deviations (SD) for continuous psychosocial, motivational and behavioural variables at T1 and 
T2. 
  2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
1 Total GWG .08 -.14* -.14* .15* .07 .04 .09 -.04 -.04 -.01 -.15* -.11 .05 -.05 -.09 .12* .11 -.01 .07 .12 .08 .08 -.01 -.03 
2 T1 Strength  -.06 -.15* .27** .18** .13* .27** -.30** -.45** -.36** .20** .14* .69** -.14* -.13* .23** .14* -.04 .35** -.35** -.46** -.37** .28** .31** 
3 T1 Salience   .75** -.11 -.00 -.17** -.10 -.00 -.06 -.04 .05 .01 -.19** .77** .71** -.07 -.00 -.00 -.12 .06 .05 .03 -.15* -.08 
4 T1 Feeling Fat    -.11 .02 -.19** -.14* .13* .04 .02 .06 .04 -.27** .65** .75** -.12 .02 -.05 -.20** .22** .19** .15* -.16* -.02 
5 T1 Cope-active     .66** .57** .68** -.30** -.31** -.28** .03 .00 .24** -.23** -.14* .63** .52** -.41** .57** -.14* -.13* -.14* .04 -.01 
6 T1 Cope-instrum      .72** .51** -.15* -.15* -.15* .05 .04 .15* -.09 .00 .50** .67** -.51** .39** -.06 -.03 .02 .06 .00 
7 T1 Cope-emot       .49** -.13* -.11 -.15* .07 .06 .11 -.23** -.15* .42** .55** -.58** .36** -.09 -.02 -.06 .09 -.04 
8 T1 Cope-growth        -.24** -.18** -.27** .12 .07 .27** -.17** -.12 .50** .44** -.35** .63* -.16* -.10 -.14* -.04 -.05 
9 T1 Motiv-diet         .69** .51** -.10 -.12 -.30** .17** .19** -.32** -.23** .18** -.34** .65** .56** .45** -.07 -.07 
10 T1 Motiv-PA          .49** -.23** -.20** -.36** .08 .09 -.23** -.14* .09 -.27** .55** .64** .38** -.19** -.18** 
11 T1 Motiv-GWG           -.07 -.14* -.37** .10 .12 -.22** -.12* .15* -.27** .42** .36** .49** -.08 -.08 
12 T1 PA-frequency            .56** .15* .00 .04 -.01 .08 .02 .12 -.14* -.19** -.11 .34** .38** 
13 T1 PA-duration             .02 -.01 .08 .06 .13* -.08 .12 -.13* -.13* -.13* .23** .35** 
14 T2 Strength              -.26** -.30** .20** .13* .00 .33** -.38** -.45** -.39** .27** .27** 
15 T2 Salience               .81** -.21** -.13* .09 -.27** .20** .15* .07 -.13* -.03 
16 T2 Feeling Fat                -.13* -.04 -.00 -.20** .25** .20** .18** -.13* -.04 
17 T2 Cope-active                 .71** -.60** .74** -.25** -.18** -.21** -.01 -.04 
18 T2 Cope-instrum                  -.77** .58** -.13* -.08 -.02 -.01 -.11 
19 T2 Cope-emot                   -.46** .07 -.02 -.02 .08 .20** 
20 T2 Cope-growth                    -.31** -.24** -.26** -.01 -.07 
21 T2 Motiv-diet                     .83** .56** -.18** -.17** 
22 T2 Motiv-PA                      .49** -.32** -.29** 
23 T2 Motiv-GWG                       -.15* -.17** 
24 T2 PA-frequency                        .67** 
25 T2 PA-duration                         
Continued over page... 
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Table 10.5 continued... 
  2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
Health Coaching                         
 Mean 17.7 11.9 32.7 11.9 12.0 12.2 11.9 22.7 20.8 12.7 5.4 182.4 18.0 10.9 29.6 12.2 12.3 12.3 12.4 22.7 20.8 13.0 6.3 160.3 
 SD 4.4 3.1 9.9 2.3 2.5 2.7 2.6 4.2 4.8 2.2 3.8 183.4 3.3 3.3 9.0 2.3 2.5 2.7 2.3 4.2 4.8 1.8 4.4 120.8 
Control                         
 Mean 17.6 12.0 33.3 10.5 10.8 10.7 11.1 21.2 19.0 12.3 5.2 193.0 18.1 11.8 31.6 10.7 11.0 11.0 11.4 21.9 19.7 12.6 5.8 207.1 
 SD 4.3 3.6 11.0 2.5 2.7 2.8 2.8 4.7 5.2 2.0 4.1 207.0 4.2 3.9 11.9 2.2 2.4 2.5 2.4 5.4 6.2 2.2 4.4 183.4 
Possible range 6-30 5-25 5-25 4-16 4-16 4-16 4-16 0-30 0-30 3-15 - - 6-30 5-25 5-25 4-16 4-16 4-16 4-16 0-30 0-30 3-15 - - 
Abbreviations: Strength – BAQ  Strength & Fitness; Salience = BAQ Salience of Weight and Shape; Feeling Fat – BAQ Feeling Fat; Cope-
active – COPE Active Coping; Cope-instrum – COPE Instrumental Social Support; Cope-emot – COPE Emotional Social Support; Cope-growth 
– COPE Positive Reinterpretation and Growth; Motiv-diet – Dietary Motivation; Motiv-PA – Physical Activity Motivation; Motiv-GWG – 
GWG-specific Motivation; PA-frequency – Frequency of Physical Activity; PA-duration – Duration of Physical Activity.*p<.05, **p<.001 
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Table 10.6 Results of logistic regressions for vegetable intake, and fruit intake including odds ratios (OR) and 95% confidence intervals (CI). 
 B* S.E.^ Wald df p-value OR 95% CI for OR 
Lower Upper 
Vegetable intake         
Block 1 T1 weeks pregnant -.122 .104 -1.179 1 .178 .885 -.349 .061 
 Parity (primi/multi) .665 .399 1.669 1 .062 1.945 -.048 1.543 
 Pre-pregnancy BMI category 
Underweight 
     
Reference  
 
 Normal weight .090 6.755 .013 1 .785 1.095 -1.580 20.035 
 Overweight .346 6.795 .051 1 .556 1.414 -1.469 20.504 
 Obese .462 6.759 .068 1 .471 1.588 -1.314 20.537 
 T1 dietary motivation .034 .062 .548 1 .528 1.035 -.096 .144 
 T1 physical activity motivation -.016 .051 -.312 1 .752 .984 -.105 .092 
 T1 Positive reinterpretation and growth .006 .102 .063 1 .946 1.006 -.202 .199 
 T1 Instrumental social support -.087 .122 -.715 1 .441 .917 -.334 .154 
 T1 Active coping .069 .121 .572 1 .512 1.072 -.177 .308 
 T1 Emotional social support .081 .107 .763 1 .402 1.085 -.112 .298 
 T1 Depressive symptoms -.061 .045 -1.345 1 .128 .941 -.169 .011 
 T1 Vegetables serves (≤3/≥4) 1.620 .457 3.544 1 .001 5.052 .933 2.713 
Block 2 Group .090 .446 .201 1 .820 1.094 -.836 .954 
Fruit intake         
Block 1 T1 weeks pregnant -.111 .118 -.933 1 .292 .895 -.382 .085 
 Parity (primi/multi) -.133 .516 -.258 1 .787 .875 -1.150 .878 
 Pre-pregnancy BMI category 
Underweight 
     
Reference  
 
 Normal weight .302 7.351 .041 1 .687 1.353 -20.846 2.760 
 Overweight .275 7.357 .037 1 .698 1.317 -20.901 2.885 
 Obese -.069 7.381 -.009 1 .825 .933 -21.495 2.643 
 T1 dietary motivation .095 .074 1.292 1 .134 1.100 -.026 .269 
 T1 physical activity motivation .015 .079 .197 1 .813 1.016 -.152 .165 
 T1 Positive reinterpretation and growth -.002 .106 -.020 1 .982 .998 -.211 .205 
 T1 Instrumental social support -.070 .133 -.530 1 .530 .932 -.335 .180 
 T1 Active coping -.188 .141 -1.332 1 .100 .828 -.495 .043 
 T1 Emotional social support .375 .145 2.590 1 .002 1.455 .163 .719 
 T1 Depressive symptoms .042 .051 .834 1 .329 1.043 -.047 .157 
 T1 Fruit serves (≤1/≥2) 2.766 .558 4.961 1 .001 15.890 2.079 4.338 
Block 2 Group -.072 .531 -.135 1 .887 .931 -1.015 1.017 
Abbreviations: primi – primiparous, multi – multiparous; *Unstandardised B-weight; ^ Standard error 
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Control: M=11.72, F(1,235)=2.490, p=.116, partial eta squared=.010]. After 
controlling for the same covariates with the addition of T1 body attitudes, there 
were no significant differences between HC and controls for the T2 variables of 
strength and fitness [HC: M=17.71, Control: M=18.38; F(1,245)=2.610, p=.108, 
partial eta squared=.011], feeling fat [HC: M=31.10, Control: M=30.34; 
F(1,234)=.568, p=.452, partial eta squared=.002], and salience of weight and 
shape [HC: M=11.38, Control: M=11.32; F(1,234)=.037, p=.847, partial eta 
squared=.000].  
 Motivation. After adjustment for covariates, ANCOVAs revealed no 
significant differences between HC and control groups at T2 for dietary 
motivation [HC: M=21.70, Control: M=22.23; F(1,235)=0.869, p=.352, partial eta 
squared=.004], PA motivation [HC: M=19.99, Control: M=19.98; F(1,235)=.000, 
p=.985, partial eta squared=.000], or pregnancy-specific motivation for healthy 
GWG [HC: M=13.43, Control: M=13.30; F(1,235)=.0.337, p=.562, partial eta 
squared=.001]. 
Behavioural measures. After adjustment for covariates, there were no 
significant differences between HC and control groups for post-intervention 
frequency of ≥10 minutes/session participation in moderate intensity PA per week 
[HC: M=5.69, Control: M=4.80; F(1,234)=2.743, p=.099, partial eta 
squared=.012] or weekly duration (minutes) of moderate intensity PA [HC: 
M=136.10, Control: M=162.36; F(1,234)=1.633, p=.203, partial eta 
squared=.007]. 
The frequency of eating four of more serves of vegetables compared with 
three or fewer serves was 24 (20.7%) for the HC group and 23 (17.6%) for the 
control group at T1, and 33 (28.4%) for the HC group and 25 (19.1%) for the 
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control group at T2. The frequency of eating two or more serves of fruit compared 
with one or less serves was 84 (72.4%) for the HC group and 92 (70.2%) for the 
control group at T1 and 93 (80.2%) for the HC group and 97 (74.0%) for the 
control group at T2. Binary logistic regression analysed the odds of firstly, eating 
three or less serves of vegetables compared with four or more serves, and 
secondly, of eating one or less versus two or more serves of fruit at T2 according  
to group membership (HC or control; See Table 10.6). For vegetable intake, after 
entering covariates and T1 serves of vegetables in Block 1, and group in Block 2, 
model fit was adequate [Chi-square=36.287(14), -2LogLikelihood=232.959, 
n=247, p=001]. Group was not a significant predictor of vegetable intake 
(OR=1.094, p=.820). Thirteen percent of the variance in serves of vegetables was 
explained by the covariates entered into the model; group did not explain any 
additional variance. For fruit intake, after entering covariates and T1 serves of 
fruit in Block 1, and group in Block 2, model fit was adequate [Chi-
square=84.061(14), -2LogLikelihood=182.800, n=247, p<.001]. The odds of 
eating two or more serves of fruit according to group was not significantly 
different (OR=.931, p=.887). Thirty-one percent of the variance in serves of fruit 
was explained by the covariates entered into the model, with group accounting for 
no additional variance.  
Secondary Analyses for Participants Who Completed the Intervention 
All analyses were repeated including only participants who completed the 
intervention and comparing them to the control group. Intervention completion 
was classified as attending five or more of the six coaching and educational 
sessions; 72% (n=83) of the HC participants completed the intervention. Findings 
were similar to those reported for the full HC sample: total GWG, rate of GWG 
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and GWG classifications did not differ between HC and controls after accounting 
for covariates. Additionally, at T2, participants who completed the intervention 
reported higher scores for active coping strategies [HC: M=11.84, Control: 
M=11.04; F(1,202)=7.615, p=.006, partial eta squared=.036] and felt less strong 
and fit [HC: M=17.47, Control: M=18.44; F(1,201)=4.224, p=.041, partial eta 
squared=.021]. Frequency of moderate PA [HC: M=5.95, Control: M=4.75; 
F(1,201)=3.710, p=.056, partial eta squared=.018] and use of emotional social 
support strategies [HC: M=12.30, Control: M=11.55; F(1,202)=3.610, p=.059, 
partial eta squared=.018] approached significance. There were no significant 
differences for any other variables. 
Discussion 
The aims of this study were to evaluate the efficacy of a HC intervention 
designed to prevent excessive GWG compared to a matched convenience control 
sample, and examine whether participation in the HC intervention led to improved 
psychosocial motivational, and behavioural outcomes. A secondary aim was to 
conduct a process evaluation by comparing the efficacy of the intervention for 
women who completed the intervention (attended 5 or 6 sessions) compared to 
women who did not complete the intervention. Overall, the HC intervention was 
not successful at limiting total GWG, rate of GWG or preventing excessive GWG 
when compared to a matched convenience control sample. However, the 
intervention led to improvements in active coping strategies. Moreover, the 
process analysis of intervention completers revealed that women who completed 
all intervention sessions experienced higher active coping and decreased body 
satisfaction feelings of strength and fitness compared with the control group. 
 The findings regarding our primary outcomes of GWG are not totally 
unexpected given the limited overall success of GWG interventions to date. In a 
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review of the use of psychological theory in GWG interventions, theory-based 
interventions were shown to be as effective at limiting GWG as interventions that 
were not based on theory, however when considering all types of studies together, 
intervention effectiveness was limited (Hill, Skouteris, & Fuller-Tyszkiewicz, 
2013). Furthermore, of the theory-based studies that were reviewed, intervention 
effectiveness was often restricted to total GWG but not classifications of 
excessive GWG (Shirazian, Monteith, Friedman, & Rebarber, 2010; Vinter, 
Jensen, Ovesen, Beck-Nielsen, & Jørgensen, 2011), normal weight sub-
populations (Phelan et al., 2011; Polley, Wing, & Sims, 2002), obese women 
(Bogaerts et al., 2012; Claesson et al., 2008), and in two studies the intervention 
was not effective (Guelinckx, Devlieger, Mullie, & Vansant, 2010; Kinnunen et 
al., 2007). Since the publication of that review, four more GWG interventions 
based on theory have been published showing additional heterogeneity of results. 
In two of these studies, one in overweight and obese women at risk for developing 
gestational diabetes (Harrison, Lombard, Strauss, & Teede, 2013), and a pilot 
study in overweight and obese African American women (Liu, Wilcox, Whitaker, 
Blake, & Addy, 2014), positive intervention effects were reported. However, 
findings similar to the current study were reported by Althuizen et al. (2013) and 
Dodd et al. (2014). Althuizen and colleagues (2013) found no significant group 
difference for total GWG or the percentage of women exceeding GWG 
recommendations in their sample of women of all BMI categories. The LIMIT 
trial conducted by Dodd et al. (2014) included over 2000 women who were 
overweight or obese pre-pregnancy; despite the large sample size, there were no 
significant differences in total GWG, rate of GWG or GWG classifications 
between intervention and control groups.  
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Given the heterogeneity of findings in existing studies, especially 
regarding pregravid weight status, we conducted an exploratory analysis of the 
percentage of women gaining below, within and above GWG recommendations 
according to pre-pregnancy BMI (findings presented in Appendix J, Table A; the 
study was not appropriately powered to explore these analyses in full and hence 
these findings are purely exploratory). For women with a normal BMI, the 
intervention appeared to increase the fraction of women gaining within IOM 
recommendations and decrease the faction of women gaining excessively when 
compared to the control group. In contrast, for obese women, the intervention 
appeared to decrease the percentage of women gaining below the guidelines, but 
increase the percentage of women exceeding recommendations. There were no 
apparent differences for overweight women. Findings were not significantly 
different for all BMI groups. However, given the lack of power to analyse BMI 
subgroups in the current study, the heterogeneity of findings reported in other 
theory-based interventions, and the lack of success reported in the LIMIT trial, 
further research would need to explore the possibility of this intervention being 
effective in BMI subgroups. 
Perhaps a better approach to understanding why the efficacy of GWG 
interventions has yet to be established reliably is to explore the presence of BCTs. 
Several reviews have attempted to discern effective BCTs from GWG 
interventions, with provision of information on the consequences of behaviour to 
the individual, motivational interviewing, self-monitoring of behaviour, providing 
rewards contingent on successful behaviour (Hill, Skouteris, & Fuller-
Tyszkiewicz, 2013) and goal setting (Brown et al., 2012) potentially useful 
strategies to help women achieve optimal GWG. It is interesting to note that 
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despite the fact that 13 BCTs were included in our HC intervention, including the 
three most effective BCTs (motivational interviewing, self-monitoring of 
behaviour and goal setting), efficacy was not established. We also explored 
dose/frequency of intervention sessions (via session attendance), and this too did 
not appear to influence outcomes. In accordance with our finding, Streuling and 
colleagues (2011) reported no dose effect for physical activity-focused GWG 
interventions, whilst Campbell, Johnson, Messina, Guillaume, and Goyder (2011) 
found that due to significant heterogeneity amongst studies, effective intervention 
features are difficult to distinguish. Hence, the question of why our HC 
intervention was not successful in preventing excessive GWG remains. In their 
synthesis of quantitative and qualitative findings from behavioural GWG 
interventions, Campbell et al. state that targeting women during pregnancy may 
not be a sufficient approach to substantially reduce excessive GWG. Is the issue 
that despite pregnancy being a “teachable moment” (Phelan, 2010) for promoting 
healthy behaviours, women place the highest emphasis on the baby’s health and 
tend to put themselves second, without understanding the full benefits their baby 
will obtain from healthy GWG on the mother’s part (Campbell et al., 2011)? 
Alternatively, or perhaps concurrently, women tend to be overloaded with 
information during pregnancy, with obstetricians and midwives often placing little 
importance on weight in comparison to other pregnancy-related issues (Olander, 
Atkinson, Edmunds, & French, 2011); perhaps the GWG information is diluted 
amongst the information on gestational diabetes, screening tests, multiple 
appointments, potential complications and impending delivery. The small number 
of women who chose to work on weight as their pregnancy goal is interesting 
(only 8% of the sample), and highlights that pregnant women are not compelled to 
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work towards a healthy weight goal during pregnancy even when they have self-
selected to take part in an intervention that promotes healthy GWG. Finally, 
whilst the duration and frequency of visits with health professionals during 
pregnancy is increased compared to pre-pregnancy, perhaps this is not sufficient 
to elicit long-term behavioural changes that will lead to appropriate weight 
management. It has been suggested that 3-6 sessions is the most feasible 
intervention intensity for women during pregnancy (Dodd et al., 2014), however 
weight loss interventions tend to have a much higher intensity (Verweij, Coffeng, 
van Mechelen, & Proper, 2011), with a dose-response relationship evident (Paul 
& Olson, 2013). 
Another possible explanation for the lack of intervention effect may lie in 
the intervention design. The choice of HCA health coaching ensured women were 
able to choose their own personalised goals to work on – goals that worked 
towards a healthy weight overall, but may not have been explicitly weight-related. 
That is, women could choose from goals that helped manage stress, energy levels, 
emotions and mood, physical activity levels, nutrition or weight. The rationale for 
allowing women to choose their own goal is that individuals are more likely to be 
ready to make changes when they have played a central role in deciding what 
those changes will be (Gale, 2010). For example, if a medical professional 
indicated to a patient that they needed to lose weight, but the patient was 
recovering from a life-saving operation and wanted to instead focus on getting 
their independence back, weight loss would not be a high priority – readiness will 
be low and change unlikely. However, in the current study only 8% of women 
chose to work overtly on achieving a healthy weight gain, and we did not have the 
statistical power to assess the efficacy of the intervention for individual goal 
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categories. We therefore cannot discern whether women who chose to focus on 
PA were doing so for the purpose of weight management or another reason (e.g., 
to feel fitter). Perhaps a similar intervention may be efficacious if women are 
required to focus on weight management, but then choose more specific goals to 
achieve weight management specifically. This approach would maintain the 
flexible, ‘client-centred’ approach that is fundamental to HC (Olsen, 2014), whilst 
more explicitly focusing the intervention on the desired outcome, that is, keeping 
the goal of weight management salient at all stages of the intervention. 
Whilst the current intervention was successful at limiting GWG, HC 
women reported higher use of active coping strategies after receiving the 
intervention. Positive coping, such as active coping, is potentially one of the most 
significant psychosocial characteristics reported by women during pregnancy 
given that it is a time of increased stress (Guardino & Dunkel Schetter, 2014). 
Guardino and Dunkel Schetter (2014) conducted a review of studies of coping in 
pregnancy, and found that problem-focused coping styles (e.g., active coping) 
were associated generally with indicators of wellbeing. Furthermore, positive 
coping has been cited as key health-enhancing skill to promote maternal health in 
the postpartum period (Fahey & Shenassa, 2013). Thus, in theory, an increase in 
active coping skills may be protective of postpartum health and wellbeing, 
including a return to pre-pregnancy weight. This skill, and the development of 
positive coping skills in general, may take time to be fully integrated into a 
healthier lifestyle and therefore positive effects on weight may take longer to 
become apparent. Moreover, as women enter the postpartum phase of the 
perinatal period, healthy skills developed during pregnancy may be vital to 
continued health maintenance because changing behaviour during early 
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postpartum may be extremely difficult to balance with the competing demands of 
caring for a newborn baby. The possibility that the intervention effects reported 
here can contribute to the prevention of postpartum weight retention should be 
explored in future research. 
 An unexpected finding of the intervention was the lower feelings of 
strength and fitness reported by HC intervention completers in the process 
analysis of intervention attendance (albeit the effect size was small), after 
accounting for group differences in prior levels of motivation and depressive 
symptoms. The most likely explanation for this finding is chance, given that 
research on antenatal body image suggests that feelings of strength and fitness 
should increase over the course of pregnancy (Duncombe et al., 2008). Indeed, for 
both groups, feelings of strength and fitness increased slightly during the study.  
Limitations 
 There are several methodological limitations that must be acknowledged. 
Firstly, the issues associated with GWG measurement are widely accepted and 
include the debate about whether to use pre-pregnancy or early pregnancy weight 
to calculate pre-pregnancy BMI, and how to obtain the most accurate final 
pregnancy weight (Rasmussen & Yaktine, 2013). Whilst in the current study gold 
standard measures were not always able to be obtained (i.e., early Trimester 1 and 
day of delivery weighing), multiple strategies were used to limit the effect of 
imperfect measures of gestational weight. These include the provision of the 
“Antenatal Weight Tracking Passport” to encourage regular weighing by health 
professionals during pregnancy as this is not part of usual antenatal care in 
Australia. In addition, a rate of GWG outcome measure was used to account for 
variance in the time of measurement of final pregnancy weight. We also ran 
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statistical comparisons to check that our use of pre-pregnancy BMI and Trimester 
3 weight were adequate in the current sample, finding that these provided a 
realistic extrapolation of expected weights. Overall, in combination with literature 
that suggests that use of self-reported pre-pregnancy weight is a valid measure for 
calculating pre-pregnancy BMI (Holland, Moore Simas, Doyle Curiale, Liao, & 
Waring, 2013; Shin, Chung, Weatherspoon, & Song, 2013), we are confident that 
pregnancy weight gain was represented accurately in the current sample. 
A second limitation is the use of self-report behavioural measures of 
physical activity and diet. Obtaining self-reported behavioural measures is not 
unrealistic in a pregnant sample that are required to complete an intervention in 
addition to the existing burden of participating in the research study and possible 
other pregnancy-related stresses (e.g., pregnancy physical symptoms, medical 
appointments and increased financial strain; Dunkel Schetter, 2011; Kamysheva, 
Skouteris, Wertheim, Paxton, & Milgrom, 2008). On the other hand, obtaining 
objective behavioural measures, for example through the use of food diaries or 
accelerometers, may have provided rich data that could more accurately represent 
changes in behaviours (Harrison et al., 2013). 
Thirdly, the presence of weight monitoring (through the use of the 
“Antenatal Weight Tracking Passport”) may have acted as a pseudo-intervention 
for women in the control group. An intervention conducted by Jeffries et al. 
(2009) that incorporated monthly weight measurements reported lower GWG in 
overweight women. Streuling et al. (2011) also reported that weight monitoring 
was associated with effective GWG interventions. Even if women were not privy 
to the measurements recorded in their passports (women in this study were able to 
read their passport any time, but were not given specific instructions to review 
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their weight gains), the act of being monitored frequently by their health 
professional may have led to behavioural changes that may be associated with 
lower total GWG. Indeed, Hill, Skouteris, and Fuller-Tyszkiewicz (2013) suggest 
that pregnancy weight monitoring itself may result in improved GWG outcomes, 
regardless of who conducts the monitoring. An ideal investigation would include 
the assessment of GWG outcomes for women attending the two antenatal clinics 
who were not involved in this study. This would allow a test of the effect of study 
participation on outcomes. In Australia, however, routine weight assessment 
during pregnancy is not part of standard antenatal care, and hence GWG data are 
not available for the antenatal population (Australian Health Ministers’ Advisory 
Council, 2012). 
The non-randomised design of this study presents an additional limitation. 
The HC group were members of an RCT that compared HC to education alone. 
Thus, the study described here presents an additional opportunity to assess the 
effect of the intervention against usual care in Victoria, Australia. However, 
whilst the two samples were matched for demographic factors, there was a 
difference in baseline levels of depressive symptoms and there may be differences 
in other variables that were not measured in this study. 
Furthermore, smoking was assessed only at baseline and therefore we 
could not evaluate the impact smoking had on GWG. This is of particular 
relevance given that the prevalence of smoking in the control group was three 
times that of the HC group, albeit this difference was not significant. Given that 
smoking is associated with low maternal weight gain, it is possible that smoking 
may have attenuated weight gain in the control group (Furuno, Galliccio, & 
Sexton, 2004). 
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It is also important to acknowledge that the ratio of significant findings for 
the number of statistical tests was small. A Bonferroni correction was not done 
because this tends to be overly conservative when applied to correlated outcomes 
or when the number of comparisons is high (Sankoh, Huque, & Dubey, 1997). 
Such a correction would render our findings non-significant. 
 A final limitation of this study is that it was not adequately powered to 
assess differences in GWG by parity, pre-pregnancy BMI or ethnicity. These 
factors would be interesting to explore considering that both parity and pre-
pregnancy BMI are noteworthy predictors of excessive GWG, as well as the 
observed apparent (and non-significant) group differences in ethnicity. It is 
notable that there was a trend for primiparous women in the control group to gain 
excessive GWG compared to the HC group, whilst multiparous HC women 
appeared more likely to gain within recommendations than below (Appendix J, 
Table B). 
Conclusion 
 The findings of this study indicate that a HC intervention designed to 
improve health behaviours during pregnancy with the overall goal to prevent 
excessive GWG was unable to achieve this primary aim but was successful in 
fostering greater active coping, a factor that has the potential to be protective of 
health and wellbeing and promote weight management longer term. Importantly, 
more research needs to be conducted to understand the role psychosocial and 
motivational factors play in the aetiology of excessive GWG and drill down 
effective intervention components. Such research may also involve identifying 
sub-populations for which specific interventions are most effective. The findings 
of this study provide further evidence that preventing excessive GWG through 
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behavioural interventions during pregnancy is difficult. Until stronger evidence 
can inform suitable interventions in pregnancy, health professionals should 
promote pre-conception weight management, and clinicians caring for pregnant 
women should continue to be diligent with assessment of pre-pregnancy BMI and 
recommending appropriate GWG, and provide appropriate psychosocial and 
behavioural support in line with current recommendations. 
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CHAPTER ELEVEN 
 
Discussion 
Summary of Findings 
The overall aim of this thesis was to develop a program of research that 
investigated psychosocial, behaviour change, and behavioural pathways for the 
prevention of excessive gestational weight gain (GWG). Given the limited 
research exploring the role psychosocial factors play in the development of 
excessive GWG, and even less research that has focused on understanding how 
theory and health behaviour change can be applied in this context, the first aim 
was to develop and test a conceptual model of psychosocial, behaviour change, 
and behavioural pathways leading to excessive GWG. In the first step towards this 
aim, the findings of a systematic review of interventions designed to prevent 
excessive GWG and meta-analysis of behaviour change techniques (BCTs) 
included in these studies presented in Chapter Three highlighted that, to date, 
interventions have been largely unsuccessful. Less than half of the studies 
identified an underpinning theory, and most theories were not explained in detail. 
Importantly, interventions underpinned by theory were shown to be as effective as 
those studies that were not theory-based. This finding suggests the importance of 
continuing to evaluate theory-based GWG interventions, given that research in 
weight loss or maintenance in non-pregnant populations indicates that theory may 
play an important role in eliciting behaviour change leading to positive weight 
outcomes (Hardeman, Griffin, Johnston, Kinmonth, & Wareham, 2000). This 
review highlighted the need for the development of the conceptual model 
evaluated as part of the thesis (Chapters 6 and 8); despite the fact that the current 
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evidence-base is not conclusive regarding the efficacy of theory in GWG 
interventions, several BCTs were identified as potentially useful in leading to 
decreases in GWG. These were the provision of information, motivational 
interviewing, self-monitoring of behaviour, and providing rewards contingent on 
successful behaviour. These BCTs focus around the development of motivation 
and self-efficacy (Abraham, Conner, Jones, & O'Connor, 2008; Williams & 
Rhodes, 2014), the two key behaviour change constructs that were incorporated 
into the conceptual model.  
 In order to continue to build the conceptual model, and given the sparse 
evidence to date, a deeper understanding of the association between psychosocial 
factors and excessive GWG was required. Body image was chosen as a starting 
point due to pregnancy being a time of immense physical, physiological and 
emotional change. Chapter Four presented a systematic review of the correlates of 
body dissatisfaction during pregnancy and identified a list of psychological and 
socio-cultural factors that were associated consistently with body dissatisfaction, 
despite revealing a significant lack of longitudinal studies. Depressive symptoms 
were most strongly and consistently correlated with body dissatisfaction, 
necessitating the inclusion of depressive symptoms in the conceptual model. 
Stress and social support also showed consistent associations with body 
dissatisfaction. Hence, a list of predictors for inclusion in the conceptual model 
began to take shape. 
 Chapter Five presented the first prospective evaluation of the association 
between body image and GWG. This evaluation added to a growing body of 
research that body image is indeed an important aspect of psychosocial health to 
consider during pregnancy. The findings reported in Chapter Five revealed that in 
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early-to-mid pregnancy, women experiencing lower feelings of attractiveness 
reported higher total GWG, whilst in late pregnancy, lower feelings of fatness also 
predicted higher GWG. This study adds to the existing cross-sectional studies that 
explored the association between body image and GWG; the majority of studies 
have found that greater body dissatisfaction is associated with higher GWG, but 
the relationship is complex (Mehta, Siega-Riz, & Herring, 2010; Rauff & Symons 
Downs, 2011; Sui, Turnbull, & Dodd, 2013). These finding support the inclusion 
of body image as a central construct in the conceptual model described in Chapter 
Six.  
 This series of three studies – review of GWG interventions, review of 
correlates of body dissatisfaction during pregnancy, and prospective evaluation of 
body image attitudes and GWG – provided the evidence needed to begin 
developing a model that may be informative for understanding the aetiology of 
excessive GWG. The construction of this model was based on a review of existing 
empirical evidence, as described in Chapter Six. The model depicts four 
overarching concepts: maternal psychological, demographic, familial and 
cognitive factors (e.g., depression, knowledge of GWG, social support, 
relationship quality, coping skills, body image, pre-pregnancy body mass index 
[BMI]); health behaviour change constructs (i.e., self-efficacy and motivation); 
maternal behaviours (i.e., physical activity and eating behaviours); and outcome 
(GWG). The psychosocial and behaviour change constructs included in the model 
provided a pathway through which energy-balance-related behaviours may be 
influenced, therefore impacting on GWG.  
Chapter Eight assessed the predictive ability of the model, reporting that 
the model demonstrated adequate fit. This study was the first to prospectively 
 299 
 
evaluate a multivariate model of predictors of excessive GWG across 
psychosocial, behaviour change, and behavioural domains. Two key pathways 
were identified: (1) in early-mid pregnancy, dissatisfaction with buttocks size was 
associated with lower readiness (a construct of motivation) to eat a healthy diet. 
Lower dietary readiness subsequently predicted lower vegetable intake, which 
predicted excessive GWG; and (2) late pregnancy depressive symptoms were 
associated with lower feelings of self-efficacy to gain a healthy amount of 
gestational weight, which then predicted excessive GWG. The limitations of the 
study were discussed in Chapter Eight, including the relatively small sample size 
for the number of analyses conducted, and the relatively high socio-economic 
status of the women who took part in the study. However, the findings provided a 
starting point for future research in this field. It is acknowledged that the model, 
whilst comprehensive, is not exhaustive, and refinements or changes to included 
predictors may be necessary, and are encouraged.   
 The second aim of this thesis was to evaluate the efficacy of an 
intervention based on psychosocial factors and health behaviour change theory for 
preventing excessive GWG. The research described in Chapters Three to Eight 
provided an important empirical basis for designing an intervention based on 
health behaviour change theory and knowledge of psychosocial factors; the next 
step was to choose an intervention. Health coaching (HC) was selected a theory-
based behaviour change strategy that incorporates psychosocial support and health 
behaviour modification with education (Gale & Skouteris, 2013); Chapter Nine 
presented a systematic review, the aim of which was to evaluate the efficacy of 
HC interventions for health management. Whilst the state of the literature was not 
conducive of a true systematic evaluation of HC effectiveness on individual health 
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outcomes, three issues were identified as key areas to address in future research: 
(i) diversity of intervention approaches; (ii) lack of intervention detail; and (iii) 
diversity of outcomes. To overcome these issues, recommendations were made, 
including: (a) clarity in reporting intervention detail; (b) clearer definitions of 
health coaching and theoretical bases; (c) consistency in reporting BCTs; (d) 
inclusion of process variables or mediators of change in interventions; and (e) 
focus of research towards specific issues. Nevertheless, HC was deemed to show 
promise as a health-promoting intervention. 
The final empirical study included in this thesis was the evaluation of the 
HC intervention designed to prevent excessive GWG (Chapter 10); this 
intervention aimed to address the recommendations identified in the review of HC 
interventions. Whilst the intervention evaluated in Chapter Ten did not prevent 
excessive GWG, women in the intervention group reported increases in active 
coping skills when compared to a control group who received usual antenatal 
care. 
General Discussion 
 Whilst the short-term aim of preventing excessive GWG was not realised 
in the HC intervention, it is possible that positive effects will be revealed further 
into the near future for the women who participated. Behaviour change relies on 
the breakdown of bad habits and the formation of new positive habits that can be 
maintained long term (Lally & Gardner, 2013). Women in the HC intervention 
group chose an area of behaviour change proximal to weight management and 
focused their energy on achieving this aim. With repetition of the behaviour in 
consistent contexts, it becomes automatic – a habit (Lally, van Jaarsveld, Potts, & 
Wardle, 2010). However, habits take time to form, averaging 66 days of repetition 
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of the behaviour, and can take from 18 to 254 days be realised, with more 
complex behaviours taking longer (Lally et al., 2010). In the context of the HC 
intervention, it is possible that weight outcomes were not achieved because the 
behaviour women chose to work on had not become sustained within their 
lifestyle during the three month intervention. The implications of this are that we 
are more likely to see sustained behaviour change and improvements in weight 
outcomes with interventions of longer duration or follow-up. Indeed, meta-
analyses show that weight loss interventions of longer duration in non-pregnant 
populations tend to be more successful than shorter interventions (Richardson et 
al., 2008; Wu, Gao, Chen, & Van Dam, 2009). Given active coping skills 
improved during the intervention, it is possible that intervention women may be 
equipped with the coping skills needed to manage the challenges of having a new 
baby and being able to manage postpartum weight loss. The 12 month post birth 
period might also provide additional time to allow the health behaviours selected 
to be implemented within each woman’s lifestyle; these possibilities can be 
explored when all the 12 month postpartum data is available for analysis. 
Another potential issue with an antenatal weight management intervention 
is that pregnancy is often perceived as a time of relaxation of the strict body ideals 
imposed on women in the non-pregnant state (Clark, Skouteris, Wertheim, 
Paxton, & Milgrom, 2009). A weight management goal is not cognizant to this 
ideal. It may be for this reason that the majority of HC women did not choose 
weight as their general pregnancy goal. Women may have therefore lost track of 
the primary focus of the intervention – to gain a healthy amount of gestational 
weight – and concentrated on achieving their goal (e.g., for getting enough sleep); 
further research is needed to better understand why women were not choosing 
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weight management explicitly as their pregnancy goal and how that might be 
aligned with a relaxation of body size and weight ideals in pregnancy.  
A key design feature of the HC intervention was that women of all BMI 
classifications were eligible to take part. This was a purposeful choice and was 
based on the fact that, with 50% of all women gaining excessive gestational 
weight (Rasmussen & Yaktine, 2013), women who are underweight or normal 
weight pre-pregnancy are not exempt from this issue. Indeed, 30-40% of women 
in the normal weight range experience excessive GWG (de Jersey, Nicholson, 
Callaway, & Daniels, 2012; Kowal, Kuk, & Tamim, 2012; Rasmussen & Yaktine, 
2013). Similarly, women who were both primiparous and multiparous were 
included in the studies. Primiparous women are at greater risk for excessive 
GWG, yet 40%-50% of multiparous women also exceed GWG recommendations 
(Bogaerts, Van den Bergh, et al., 2012; Herring et al., 2012; Kowal, et al., 2012). 
However, despite the fact that women are all facing this same issue, the efficacy 
of a one-size-fits-all approach to understanding and preventing excessive GWG is 
questioned. A one-size-fits-all approach focuses on preventing a problem at the 
population level, whilst not recognising individual differences in knowledge, 
skills, resources, and motivation. Such approaches are attractive due to their broad 
reach, low costs, and ability to disseminate educational health information (Yang, 
Ginsburg, & Simmons, 2013). Most contemporary obesity prevention approaches 
operate under this blanket principle, often failing to acknowledge the multitude of 
risk factors that contribute to obesity (Arcaya et al., 2014; Yang et al., 2013) and 
lacking the depth of risk analysis, prediction, planning, and management that is 
available in personalised care (Yang et al., 2013). Effective prevention and 
therapeutic interventions may need to consider the range of risk factors for 
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excessive GWG within more personalised approaches, acknowledging how 
individuals interact uniquely within their social and environmental context (Yang 
et al., 2013). To this end, personalised health care has been recommended as the 
approach that “not only effectively prevents and treats obesity in women, but also 
improves population health over time” (Yang et al., 2013, p.157). 
Population approaches – frameworks for understanding obesity in a global 
context – have contributed substantially to developing effective and sustainable 
prevention strategies (Huang, Drewnosksi, Kumanyika, & Glass, 2009). The 
broadest application of this approach is the ‘systems-oriented approach’. Systems 
thinking “explicitly focuses on the interconnections between different aspects of 
the environment and between individuals and the environment” (Nader et al., 
2012, p.197). This strategy has been specifically called for by the Institute of 
Medicine (IOM) for the prevention of childhood obesity by beginning 
interventions at the earliest stage of development – pregnancy (IOM, 2010; Nader 
et al., 2012). Given that a key aspect of the systems approach is to understand how 
the individual interacts with the environment, understanding how individuals with 
different risk factors for excessive GWG across demographic, psychosocial, 
behaviour change, behavioural, and even extending to epigenetic and genomic 
levels, would add another level to this obesity prevention strategy. If profiles of 
women were identified, systems thinking could then be used to identify specific 
areas relevant to particular profiles of women across the realms of environment 
where change can be initiated.  
Tailored prevention strategies are already part of usual antenatal care, for 
example screening for gestational diabetes and depression. Whilst there are 
population groups requiring special attention during pregnancy (i.e., adolescents, 
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women from rural and remote areas, women with serious mental health disorders, 
and women from culturally and linguistically diverse backgrounds), individuals 
from all areas are potentially at risk for diabetes and depression (Australian Health 
Ministers’ Advisory Council [AHMAC], 2012). Hence, clinical assessments are 
conducted early in pregnancy for all women to screen for and identify those who 
may be at increased risk (i.e., via the Glucose Challenge Test or the administration 
of the Edinburgh Postnatal Depression Scale). This allows the health system to 
focus its resources in a cost-effective manner, provides efficient care for those 
who are deemed to be at low risk, and decreases the overall burden on the system, 
allowing tailored care to be provided to those who need it most. This also allows 
time for effective care approaches to be administered, potentially preventing the 
development of the condition, or lessening its negative effects. The same 
approach is not currently used for antenatal weight management, where screening 
for pre-pregnancy BMI is the only risk factor used to identify women at risk of 
excessive GWG in Australia (AHMAC, 2012). Whilst practitioners are 
recommended to provide BMI-specific advice regarding GWG, it is suggested 
that repeated weighing be confined to circumstances that are likely to influence 
clinical management. In many instances, this means that only women entering 
pregnancy obese are monitored carefully for appropriate weight gain. Thus, there 
are potentially 30-40% of normal weight women (de Jersey et al., 2012; Kowal et 
al., 2012; Rasmussen & Yaktine, 2013) and 50-60% of overweight women (de 
Jersey et al., 2012; Jeffries, Shub, Walker, Hiscock, & Permezel, 2009) at risk for 
excessive GWG who are not being provided care specifically tailored around 
healthy pregnancy weight management. Additionally, not all obese women will 
gain excessive pregnancy weight, and hence intervention is being provided to 
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some women that do not need it. Identifying ‘risk profiles’ rather than ‘risk 
factors’ will streamline this process, and allow intervention to be based on the 
most salient factors for each risk profile.   
One potential way the health system can identify these ‘at risk’ women is 
through the development and use of Health Risk Assessment tools, a 
comprehensive questionnaire that formally evaluates and quantifies an 
individual’s risk for a range of contributing factors (Yang et al., 2013). Health 
Risk Assessment tools for the prevention of excessive GWG would necessarily 
include items pertaining to demographic, psychosocial, behaviour change and 
behavioural risk factors, as identified through the studies conducted in this thesis. 
Future research should continue to elucidate other risk factors that may be 
relevant to the aetiology of excessive GWG and maternal obesity (Gardner 2012; 
Yang et al., 2013). The development and implication of Health Risk Assessment 
tools would be multi-level, involving policy changes, manager and clinician 
training, and cost-evaluations (Yang et al., 2013). Importantly, there would be 
downstream effects in terms of maternal and infant health, including the potential 
for a reduction in obesity in both women of childbearing age and their children. 
Theoretical Implications, Clinical Implications, and Future Directions 
The body of work presented in this thesis emphasises the complex manner 
in which psychosocial and behaviour change factors may influence the 
development of weight gain in pregnancy. This has significant implications for 
theory. Firstly, additional evidence has been added to the scant literature 
regarding psychosocial factors and excessive GWG, especially for coping skills – 
testing of the conceptual model via path analysis found that active coping did not 
mediate the relationship between depressive symptoms and self-efficacy or body 
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image – a factor that has previously seen very little attention; I am aware of only 
one other study that has explored the relationship between coping and GWG 
(Morling, Kitayama, & Miyamoto, 2003). On the other hand, the HC intervention 
improved active coping skills. As women enter the postpartum phase of the 
perinatal period, health-promoting skills developed during pregnancy may be vital 
to continued health maintenance. The possibility that improvements in active 
coping during pregnancy can be maintained post birth and contribute to the 
prevention of postpartum weight retention should be explored in future research. 
Secondly, the findings reported in this thesis have provided insight into the 
contributing role of health behaviour change theory in the development of 
excessive GWG. Motivation and self-efficacy were selected as two constructs of 
interest because of their ability to help us understand the transition to behaviour 
change. However, there are likely to be a multitude of other behaviour change 
concepts and constructs with promising utility in characterising the psychosocial-
behaviour change-GWG pathway. Particular behaviour change theories may also 
be relevant, however to date, only stages of change (Bogaerts, Devlieger, et al., 
2012; Dodd et al., 2014), Social Learning/Cognitive Theory (Gray-Donald et al., 
2000; Harrison, Lombard, Strauss, & Teede, 2013; Liu, Wilcox, Whitaker, Blake, 
& Addy, 2014; Phelan et al., 2011) and Problem Solving Treatment theory 
(Althuizen, van der Wijden, van Mechelen, Seidell, & van Poppel, 2013) have 
been applied and explored in the context of GWG. Weight gain prevention and 
weight loss research have evaluated the application of behaviour change theories 
such as the Theory of Planned Behaviour and Social Determination Theory 
(Hardeman, et al., 2000; Palmeira et al., 2007). The utility of these theories to 
explain and prevent excessive GWG should not be ignored. 
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This thesis has focused on pregnancy as an ideal opportunity to promote 
health through managing GWG. Indeed, pregnancy has been posited as a 
“teachable moment” for weight control due to the increased contact with health 
providers, and because women may be more likely to elicit health-promoting 
behaviours for the sake of their baby (Phelan, 2010). However, the promotion of 
maternal and child health, particularly in terms of weight and obesity prevention, 
requires a three-pronged approach: (1) encouraging weight loss/management to 
enter pregnancy at a healthy BMI; (2)  prevention of excessive GWG; and (3) 
promotion of postpartum weight loss and return to (healthy) pre-pregnancy BMI 
(Nader et al., 2012). This third phase is particularly important as it represents an 
inter-pregnancy window for up to 70% of first time mothers (Australian Bureau of 
Statistics, 2006). There are studies that aim to prevent postpartum weight 
retention (van der Pligt et al., 2013), often in conjunction with an intervention 
delivered in pregnancy (Huang, Yeh, & Tsai, 2011; Skouteris et al., 2012), 
however, in order to achieve the largest effect on a population level, perhaps 
researchers should turn their efforts to interventions that cover these three phases 
of the childbearing years. Discerning the impact of psychosocial factors as they 
evolve over this time is a critical first step.  
Despite the apparent limited utility of intervening during pregnancy to 
prevent excessive GWG, it should not be ignored as a key opportunity to promote 
healthy weight. Current Australian Clinical Practice Guidelines for Antenatal Care 
(AHMAC, 2012) define three relevant recommendations: (1) measure women’s 
height and weight at the first antenatal visit and calculate BMI; (2) give women 
BMI-specific advice regarding GWG; and (3) for women with a high BMI, 
provide ongoing advice in the postpartum with a view to weight reduction. These 
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guidelines also recommend the evaluation of depressive and anxiety symptoms 
during pregnancy and provide a consensus-based recommendation regarding the 
assessment of psychosocial factors including mental health problems, abuse, 
drugs and alcohol, recent life stressors, and practical or emotional support. The 
findings of the research presented in herein suggest that body image, coping skills, 
and self-efficacy, and motivation for behaviour change are also areas to be 
considered. Whilst considerable future research is needed to inform the 
development of relevant clinical guidelines, health professionals caring for 
pregnant women should keep these factors in mind during antenatal assessments 
and consider referrals to appropriate health professionals where necessary. Indeed, 
these factors may have other health-related implications on maternal and child 
health beyond weight status. 
Conclusion 
The overall aim of this thesis was to investigate psychosocial, behaviour 
change, and behavioural pathways for the prevention of excessive GWG. 
Depressive symptoms, body image, self-efficacy, and motivation appear to be 
crucial areas for further exploration; however, despite underpinning a HC 
intervention with these factors, it was not successful at preventing excessive 
GWG. Future studies should continue to build evidence in this important area of 
research. Specifically, more research is needed to ascertain the role coping skills 
play amongst the complex interactions between psychosocial, behaviour change, 
and behavioural predictors of excessive GWG; the practical utility of health 
behaviour change constructs or theory (other than motivation and self-efficacy) 
should be explored; and the context of pregnancy for promoting healthy maternal 
and child status should be expanded with multi-staged interventions that 
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incorporate pre- and postnatal phases. Pending the development of stronger 
evidence to inform clinical practice guidelines, midwives, obstetricians, and 
general practitioners caring for pregnant women should consider the impact 
heightened depressive symptoms, poor body image, and low self-
efficacy/motivation to initiate or maintain energy-balance-related behaviours have 
on weight gain in their pregnant clients. Finally, moving forward, the prevention 
of excessive GWG needs to be addressed from a “tailored systems approach” by 
identifying profiles of women at risk for excessive GWG (rather than simply risk 
factors) and incorporating this knowledge into systems thinking to address the 
appropriate interactions between the individual and the environment.   
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Attribution License (CC BY), Creative Commons Attribution – Non Commercial - 
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Derivatives (CC BY NC ND) 
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If any part of the material to be used (for example, figures) has appeared in our publication 
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Supporting File 1 
Full electronic Search Strategy for the Medline database  
 
MEDLINE 
Limiters: January 2001 to November 2012, Scholarly (peer reviewed) journals, 
English language 
1. Random* control* trial 
2. Excess* gestational weight gain 
3. Pregnant women – excess* weight gain 
4. Excess* weight gain 
5. Pregnancy 
6. 1 AND 2 
7. 1 AND 3 
8. 1 AND 4 AND 5 
9. Intervention 
10. 9 AND 2 
11. 9 AND 3 
12. 9 AND 4 AND 5 
13. Cochrane Library 
14. 13 AND 2 
15. 13 AND 3 
16. 13 AND 4 AND 5 
17. Prevent* 
18. 9 AND 17 AND 2 
19. Pregnancy – weight gain 
20. Obes* 
21. Overweight 
22. 9 AND 19 AND 20 
23. 9 AND 19 AND 21 
24. Theory 
25. 9 AND 19 AND 24 
26. 1 AND 2 AND 24 
27. 1 AND 3 AND 24 
28. 1 AND 4 AND 5 AND 24 
29. 9 AND 2 AND  24 
30. 9 AND 3 AND 24 
31. 9 AND 4 AND 5 AND 24 
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Supporting File 2 
Intervention Characteristics 
 General Education Physical Activity Counselling Dietary Counselling Weight Gain Counselling Theory Other Characteristics 
Study General 
weight 
gain or 
lifestyle 
counselling 
Extra 
general 
session 
(supervise-
ed) 
Patient 
education-
al 
materials 
PA 
counselling 
Extra PA 
session 
(supervise-
ed) 
Extra PA 
(own time 
e.g. diary) 
Dietary 
counselling 
Extra 
dietary 
session 
(own time 
e.g. food 
diary) 
Weight 
gain advice 
given 
Weight 
gain 
monitoring 
Health 
behaviour 
change 
theory noted 
by 
researchers  
Session run 
by… 
No. sessions 
provided 
Gestational 
age at first 
session 
Asbee et al., 
2009 
Yes No No Yes No Yes Yes No Yes (IOM 
1990) 
Yes No Dietitian 1 6-16 wks  
Bogaerts et 
al., 2012 
Brochure 
group 
No No Yes No No No No No Yes Yes No N/A 0 N/A 
Bogaerts et 
al. 2012 
Lifestyle 
group 
No No Yes Yes No No Yes No Yes Yes Yes – stages 
of change and 
motivational 
interviewing 
Midwife 
trained in 
motivational 
lifestyle 
intervention 
4 Before 15 
wks 
Cavalcante 
et al., 2009 
No No No No Yes (50 
mins, 
3x/wk) 
No No No No No No Trained 
instructor 
(water 
aerobics) 
Approx. 60 
(3x/wk from 
<20wks to 
delivery) 
Up to 20 
wks 
Claesson et 
al., 2008 
No Yes (30-
min/wk) 
Yes No Yes (1-
2x/wk) 
No Yes No Unknown Unknown Yes - 
motivational 
interviewing 
Specially 
trained 
midwife 
Approx. 13 10-12 wks 
Guelinckx 
et al., 2010 
Passive 
group 
No No Yes No No No No No Yes (IOM 
1990) 
No No N/A 0 N/A 
Guelinckx 
et al., 2010 
Active 
group 
Yes No Yes Yes No No Yes No Yes (IOM 
1990) 
Yes Yes – 
‘techniques of 
behavior 
modification’ 
Nutritionist 3 15 wks 
Haakstad & 
Bo, 2011 
No No No Yes Yes Yes No No No (IOM 
2009) 
No No Certified 
aerobics 
instructors 
24 12-24 wks 
Huang, Yeh 
and Tsai, 
No No Yes Yes No Yes Yes Yes Yes (gain 
10-14 kg) 
Yes No Masters 
prepared 
3 during 
pregnancy  
16 wks 
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 General Education Physical Activity Counselling Dietary Counselling Weight Gain Counselling Theory Other Characteristics 
Study General 
weight 
gain or 
lifestyle 
counselling 
Extra 
general 
session 
(supervise-
ed) 
Patient 
education-
al 
materials 
PA 
counselling 
Extra PA 
session 
(supervise-
ed) 
Extra PA 
(own time 
e.g. diary) 
Dietary 
counselling 
Extra 
dietary 
session 
(own time 
e.g. food 
diary) 
Weight 
gain advice 
given 
Weight 
gain 
monitoring 
Health 
behaviour 
change 
theory noted 
by 
researchers  
Session run 
by… 
No. sessions 
provided 
Gestational 
age at first 
session 
2011* nurse 
Hui et al., 
2012 
No No No Yes Yes Yes Yes No No No No Licensed 
fitness 
trainers 
2 for diet, 
10-16 for 
exercise 
Enrolment 
(< 20 wks) 
Jeffries et 
al., 2009 
Yes No Yes No No No No No Yes (IOM 
1990) 
Yes No Midwife 1 14-16 wks 
Kinnunen et 
al., 2007 
No No Yes Yes Yes Yes Yes Yes Yes (IOM 
1990) 
No Yes – 
Laitakari and 
Asikainen 
(1998) 
Public 
health 
nurses 
5 8-9 wks 
Lindholm et 
al., 2010 
No No No Yes Yes Yes Yes Yes No Yes No Midwife 2 group 
support and 
meet 
midwife 
fortnightly 
Unknown 
Mottola et 
al., 2010 
No No No Yes No Yes Yes Yes No (IOM 
1990) 
No No Dietitian 
and 
kinesiologist 
1 initial 
session – 
then weekly 
16-20 wks 
Nascimento 
et al., 2011 
No No No Yes Yes Yes Yes No Yes (IOM 
1990) 
Yes No Trained 
physical 
therapist 
Unknown - 
weekly 
14-24 wks 
Olson et al., 
2004 
No No Yes No No No No No Yes (IOM 
1990) 
 
Yes No Unknown 1 N/A 
Phelan et 
al., 2011 
Yes No No Yes No Yes Yes Yes Yes (IOM 
1990) 
Yes Yes – Social 
Learning 
Theory 
Intervention
ist and 
dietitian 
4 (+ 2 if 
under/overw
eight) 
10-16 wks 
Polley et al., 
2002 
Yes No Yes Yes No No Yes No Yes (IOM 
1990) 
Yes – 
stepped 
care 
approach 
Not specified 
but included 
goal setting, 
problem 
solving, 
stimulus 
control and 
self-
Masters or 
Doctoral 
level staff 
with training 
in nutrition 
or 
psychology 
Regularly 
scheduled 
clinic visits 
< 20 wks 
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 General Education Physical Activity Counselling Dietary Counselling Weight Gain Counselling Theory Other Characteristics 
Study General 
weight 
gain or 
lifestyle 
counselling 
Extra 
general 
session 
(supervise-
ed) 
Patient 
education-
al 
materials 
PA 
counselling 
Extra PA 
session 
(supervise-
ed) 
Extra PA 
(own time 
e.g. diary) 
Dietary 
counselling 
Extra 
dietary 
session 
(own time 
e.g. food 
diary) 
Weight 
gain advice 
given 
Weight 
gain 
monitoring 
Health 
behaviour 
change 
theory noted 
by 
researchers  
Session run 
by… 
No. sessions 
provided 
Gestational 
age at first 
session 
monitoring 
Ruchat et 
al., 2012 
Low 
intensity 
group 
No No No Yes Yes (1 x 
week) 
Yes (2-3 x 
week) 
Yes Yes No Yes No Unknown 20-24 
(weekly) 
16-20 wks 
Ruchat et 
al., 2012 
Moderate 
intensity 
group 
No No No Yes Yes (1 x 
week) 
Yes (2-3 x 
week) 
Yes Yes No Yes No Unknown 20-24 
(weekly) 
16-20 wks 
Shirazian et 
al., 2010 
Yes No Yes Yes No Yes Yes Yes Yes (gain 
15 lbs – 
obese 
population) 
No Not specified 
but defined as 
‘behavioral 
modification’ 
Study 
coordinato-
rs 
11+ In Trimester 
1 
Thornton et 
al., 2009 
No No No Yes No No Yes Yes No Yes No Registered 
dietitian 
At least 
once 
12-28 wks 
Vinter et al., 
2011 
No No No Yes Yes Yes Yes No Yes (gain 
≤5 kg) 
Yes Yes – 
coaching-
inspired 
methods for 
improving 
participants’ 
integration of 
PA in 
pregnancy 
into daily life 
Trained 
dietitian and 
physiothera
pist 
Diet: 4 (15, 
20, 28 and 
35 wks) 
PA: 25 
(weekly) 
plus 4-6 
group 
sessions 
15 wks 
Wolff et al., 
2008 
No No No No No No Yes Yes Yes (gain 
6-7 kg – 
obese 
population) 
No No Dietitian 10 15-16 wks 
*Huang, Yeh & Tsai’s (2011) intervention involved two intervention groups, (1) a pregnancy and postpartum group, and (2) a postpartum only group; only the pregnancy and postpartum group (1) intervention is 
presented here 
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Supporting File 3 
Excluded Studies with Reasons 
Author and Year Reason to Exclude 
Althuizen et al., 2006 Protocol 
Artal et al., 2007 Intervention focused on gestational diabetes 
Barakat, Lucia & Ruiz, 2009 GWG not purpose of intervention  
Bechtel-Blackwell, 2002 Adolescents 
Brawarsky et al., 2005 Not intervention 
Campbell et al., 2011 Review 
Claesson et al., 2008 GWG not an outcome (consumer satisfaction 
paper) 
Claesson et al., 2009 GWG not an outcome (safe for mother and 
neonate) 
Dodd, Crowther & Robinson, 
2008 
Review 
Farah et al., 2011 Not intervention 
Gardner et al., 2011 Review 
Garshasbi & Faghih Zadeh, 2005 GWG not purpose of intervention 
Gould Rothberg et al., 2011 Not intervention 
Guelinckx et al., 2008 Review 
Herring et al., 2012 Review 
Hopkins et al., 2010 GWG not purpose of intervention 
Hui et al., 2006 Other: A pilot study where the same 
participants were included in another paper we 
are reviewing (Hui et al., 2012) 
Ilmonen et al., 2011 GWG not an outcome 
Josefsson, 2008 Letter 
Kinnunen et al., 2008 Feasibility study 
Lee et al., 2012 Other: A pilot study where GWG was not 
measured in a way that we could analyse for 
this review 
Lewis et al., 2011 GWG not an outcome 
Luoto et al., 2010 Intervention focused on gestational diabetes 
Muktabhant et al., 2012 Review (Cochrane Review) 
Nagle et al., 2011 Protocol paper 
Nielson et al., 2006 Review on adolescents 
Olson & Strawderman, 2003 Not intervention 
Ong et al., 2009  GWG not purpose of intervention 
Onwude, 2008 Letter 
Oteng-Ntim et al., 2012  Review 
Prevedel et al.,  2003 Not in English 
Quinlivan, Lam & Fisher, 2011 Intervention focused on gestational diabetes 
Ronnberg & Nilsson, 2012 Review 
Santos et al., 2005 GWG not purpose of intervention 
Sedaghati, Ziaee & Ardjmand, 
2007 
Not in English 
Sina, 2010 Adolescents 
Skouteris et al., 2010 Review 
Skouteris et al., 2012 Protocol 
Smith et al., 2010 Protocol 
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Author and Year Reason to Exclude 
Sterling et al., 2009 GWG not an outcome/qualitative study 
Streuling et al., 2011 Review 
Streuling, Beyerlein & von Kries, 
2010 
Review 
Tanentsapf, Heitmann & 
Adegboye, 2011 
Review 
Thornton, 2009 Letter 
Vesco et al., 2012 Protocol 
Washio et al., 2011 GWG not purpose of intervention 
Yeo, 2009 GWG not purpose of intervention 
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A Systematic Review of Cross-sectional and Prospective Correlates 
 
Matthew Fuller-Tyszkiewicz, Helen Skouteris, Brittany E. Watson, and Briony 
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School of Psychology, Deakin University, Melbourne, Australia. 
 363 
 
Supplementary File 1 The Studies Included in the Systematic Review 
Authors 
and 
Country  
Main Aim Sample  Sample Demographics Cross-sectional/ 
Prospective 
Measures  Findings 
Anderson et 
al.  
1994 
Canada 
To examine the 
association between 
depressive 
symptoms and body 
image in first time 
pregnant women. 
n = 30 
M age= 28.2 
years 
M weeks 
gestation 
pregnancy time 
point= 21.4 days 
before birth. 
 
Ethnicity: 96.67% of women 
were Caucasian. 
Parity: 83% of women were 
primiparous. 
Education: 53% of women 
received a university 
education. 
Income: Median family 
income was CA$25,000. 
Relationship Status: 100% of 
women were married or in de 
facto relationships. 
Time 1 (T1): Last 
trimester of 
pregnancy 
Time 2 (T2): 8 
weeks postpartum 
 
 
Body Image: 
Body Image was represented 
by a cluster of items on the 
‘Attitude scales’ (Ruble et al., 
1990). Items such as ‘I feel 
less attractive now I’m 
pregnant’ were ranked on a 
7point Likert scale 
(1=disagree strongly, 
7=strongly agree). 
 
Psychological: 
Depressive symptoms were 
assessed with the Beck 
Depression Inventory (Beck et 
al., 1961) and the Multiple 
Affect Adjective Checklist 
(Zuckerman and Lubin, 1965). 
Body Image: 
Body dissatisfaction (negative 
feelings about physical 
attractiveness during 
pregnancy) was associated 
significantly with depressive 
symptoms in pregnancy 
(MAACL r= 0.37, p<0.05, 
BDI r= 0.58, p<0.05) 
Boscaglia et 
al.  
2003 
Australia 
To examine 
differences in body 
image high 
exercising women 
and low exercising 
women. 
n = 71; 50 high 
exercisers and 
31 low 
exercisers 
M age: 
32.03years 
(3.92). 
M weeks 
gestation at 
recruitment: 
Ethnicity: Information not 
given. 
Parity: Information not given. 
Education: Information not 
given. 
Income: Information not 
given.  
Relationship Status: 
Information not given. 
Prospective 
T1: 15-22 weeks 
gestation- included 
a retrospective 
recall of body 
satisfaction pre- 
pregnancy 
T2: 23-30 weeks 
gestation- included 
a projected rating of 
Body Image: 
Body Cathexis Scale (Secord 
and Jourard, 1953)  
Behavioural: 
Exercise Inventory 
 
 
 
Body Image: 
High exercising women were 
more satisfied with their 
bodies at 15–22 weeks 
gestation compared to 6 
months pre-pregnancy, (p < 
0.001, d = 0.43) and were 
also more satisfied at both 
time points during 
pregnancy compared to their 
projected rating of body 
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Authors 
and 
Country  
Main Aim Sample  Sample Demographics Cross-sectional/ 
Prospective 
Measures  Findings 
18.42 (2.57) body satisfaction 
for the period 6 
week post birth. 
 satisfaction for the period 6 
weeks post birth (p < 0.001 
and d > 0.60 for both 
comparisons). 
Chou et al.,   
 2003 
USA 
 
To examine 
whether frequency 
of vomiting, nausea 
and fatigue during 
pregnancy was 
associated with 
body image, and 
other psychosocial 
variables 
n = 113 
M age: 27.06 
years (SD= 
4.42) 
M days 
gestation:59 
(17.2) 
 
Ethnicity: 75.2% of women 
were Caucasian. 
Parity: Information not given. 
Education: Information not 
given. 
Income: Information not 
given. 
Relationship Status: 86% of 
women were married. 
Cross sectional data 
were collected from 
pregnant women 
whom were 6-10 
weeks gestation. 
Body Image: 
Body Cathexis Scale (Secord 
and Jourard, 1953)   
Psychological:  
Center for Epidemiologic 
Studies Depression Scale 
(Radloff, 1977) 
Social: 
Weinert’s Personal Resources 
Questionnaire (Social 
Support) (Weinert, 1987) 
Physical: 
Frequency of nausea, vomiting 
and fatigue 
 
 
Body Image: 
Body image was not 
significantly correlated to 
nausea/vomiting (r=0.023, 
p>0.05) or fatigue (r=0.157, 
p>0.05) in pregnant women. 
Psychological: 
A significant positive 
correlation was found between 
body dissatisfactions and 
depressive symptoms (r=0.21, 
p<0.05). 
Social: 
A significant negative 
correlation was found 
between body 
dissatisfactions and social 
support (r=-0. 26, p<0.05). 
Clark and 
Ogden  
1998 
 
To examine the 
effect of pregnancy 
on eating habits, 
dietary restraint and 
weight concerns. 
n = 100 (50 
pregnant women 
and 50 non-
pregnant 
women) 
Ethnicity: 60% of the pregnant 
women were Caucasian. 
Parity: 100% of women were 
primiparous. 
Education: Information not 
Cross sectional data 
were collected with 
the same 
questionnaires 
administered to all 
participants. 
Body Image: 
Body Shape Questionnaire 
(Mazzeo, 1999) 
 
Behavioral: 
Eating restraint 
Body Image: 
Pregnant women were less 
dissatisfied with their weight 
and shape compared to their 
non-pregnant counterparts. 
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UK  
Age range= 20-
35 years. 
 
given. 
Income: Information not 
given. 
Relationship Status: 
Information not given. 
Behavioral: 
Pregnant restrained eaters 
(21.88±8.80) reported higher 
levels of body dissatisfaction 
than pregnant unrestrained 
eaters (16.12±7.32). When it 
came to the non-pregnant 
women in the study restrained 
eaters (28.03±7.60) still 
reported higher levels of body 
dissatisfaction compared to 
unrestrained eaters 
(20.13±8.59). 
Clark et al.  
 2009a  
 
Australia 
To explore the 
relationship 
between body 
image 
dissatisfaction and 
depression across 
pregnancy and the 
postpartum. 
n= 116 of 12-17 
weeks gestation.   
M age=31.78 
years (SD= 
3.71). 
 
Ethnicity: Information not 
given. 
Parity: 50.9% of women were 
primiparous. 
Education: 78% of women 
received a university 
education. 
Income: 78.2% of women had 
a family income exceeding 
A$70,000. 
Relationship Status: 88% of 
women were married. 
The participants 
filled in 
questionnaires at 
five time points 
across their 
pregnancies. 
 
Body Image: 
Body Attitude Questionnaire 
(Ben-Tovim and Walker, 
1991) 
Psychological: 
Beck Depression Inventory 
(Beck et al., 1961) 
 
 
 
Body Image: 
Participants felt least fat ((F 
(5, 81) = 13.47, p < .001, K2= 
.45) and their weight/shape 
were least salient ((F(5, 86) = 
7.53, p < .001, K2 = .305) in 
late pregnancy. 
Psychological: 
At all 5 time points (other than 
PregT1, between depression 
and the subscale of salience) 
there were found to be 
significant correlations 
between body dissatisfaction 
and depression. 
Davies and 
Wardle  
To look at the 
relationships 
n= 173 women  Ethnicity: 72.4% of pregnant Women voluntarily 
completed the 
Body Image: 
Figure Rating Scale 
Body Image: 
When BMI was controlled for 
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1994 
England 
between body 
image, body 
satisfaction and 
dieting practices 
during pregnancy. 
women were Caucasian. 
Parity: Information not given. 
Education: Information not 
given. 
Income: Information not 
given. 
Relationship Status: 
Information not given. 
anonymous, once 
off questionnaires 
in antenatal clinics 
(pregnant women) 
and GP clinics 
(non-pregnant 
women). 
(Thompson and Altabe, 1991) 
Eating Disorder Inventory - 
Body Dissatisfaction [EDI-
BD] (Gardner, 1991) 
Eating Disorder Inventory- 
Drive for Thinness [EDI-
DT] (Gardner, 1991) 
Physical: 
BMI 
there were significant 
differences between the 
pregnant and non-pregnant 
women’s scores for the ‘drive 
for thinness’ (DT) subscale 
(F[l,161] = 17.5, p <0.00l)  
and the ‘body dissatisfaction’ 
(BD) subscale (F[1,161] = 
37.2, p<0.001). 
Physical: 
In both groups there were 
significant correlations 
between BMI and ‘drive for 
thinness’ (r=0.26, p<0.05) and 
‘body dissatisfaction’ (r=0.50, 
p<0.001).   
DiPietro et 
al.  
2009 
USA 
To look at patterns 
between a variety of 
psychosocial 
factors and body 
image during 
pregnancy. 
n=130  
M age= 
31.3years. 
 
 
Ethnicity: 86% of women were 
Caucasian. 
Parity: 52% of women were 
primiparous. 
Education: 47% of women 
received a post-graduate 
university education. 
Income: Information not 
given. 
Relationship Status: 95% of 
women were married. 
Data were collected 
at three of six 
prenatal visits for 
foetal assessment 
(between 28 and 36 
weeks of gestation) 
 
 
Body Image:  
Pregnancy Weight Gain 
Attitude Scale (Palmer et 
al., 1985) 
Demographic: 
Primiparous or Multiparous 
Physical: 
BMI 
Body Image: 
Factor 1 (positive pregnancy 
body image) was positively 
correlated with pregnancy 
uplifts (r=0.35, p<.001) and 
negatively correlated with 
depression and anger (r=-0.20, 
p<.05 for both). 
Factor 2 (negative pregnancy 
body image) was positively 
correlated with partner support 
(r=0.22, p<.01), pregnancy 
hassles and anger (r=0.21, 
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p<.05 for both) 
Demographic: 
Primiparous women had more 
positive body image in late 
pregnancy compared to 
multiparous women. 
Physical:  
Women who gained more 
weight during pregnancy (after 
controlling for BMI) were 
more likely to express negative 
body image. 
Duncombe 
et al.  
 2008 
Australia 
To investigate not 
only body image 
across pregnancy, 
but how current and 
ideal body 
perceptions change 
across pregnancy. 
Victorian 
women were 
recruited.  These 
women had an 
average age of 
31.7 years (SD= 
3.7)   
Ethnicity: Information not 
given. 
Parity: 45.1% of women were 
primiparous. 
Education: 80.2% of women 
received a university 
education. 
Income: 70.4% of women had 
a family income exceeding 
A$70,000. 
Relationship Status: 85.5% of 
the women were married. 
Questionnaires 
were completed at 
three time points, 
one within each 
trimester. 
 
T1=16-23weeks 
 
T2=24-31 weeks 
 
T3=32-38weeks 
 
Body Image: 
Body Attitudes Questionnaire 
(Ben-Tovim and Walker, 
1991) 
Contour Drawing Rating Scale 
(Thompson and Gray, 1995) 
Pregnancy Figure Rating 
Scale (Skouteris et al., 
2005) 
Dutch Eating Behaviour 
Questionnaire – Restraint 
(Van Strien et al., 1986) 
Psychological:  
Beck Depression Inventory 
Body Image: 
Significant effects were found 
for time on the ‘feeling fat’ (F 
(2.45, 345.22) = 3.98, p = .03), 
‘strength and fitness’ (F (2.74, 
386.45), = 12.48, p < .0005) 
and ‘salience of weight and 
shape’ (F (2.63, 371.05) = 
10.78, p < .0005) subscales.  
No significant time effect was 
found for the ‘feeling 
attractive’ (F (2.85, 402.37), = 
1.65, p = .18) subscale. 
Psychological: 
Across all time points all the 
subscales of the BAQ were 
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 (Beck et al., 1961)  
Demographic: 
Smoking habits 
significantly associated with 
depressive symptoms. 
Demographic: 
Those pregnant women with 
higher scores on the ‘feeling 
fat’ subscale of the BAQ were 
more likely to smoke. 
Foster et al.  
1996 
 
England 
To explore the 
relationships 
between body 
satisfaction, intent 
to breastfeed/bottle-
feed and maternal 
fetal attachment in 
pregnant women. 
n=38 
All women were 
between 32 and 
38 weeks 
gestation. 
 
Ethnicity: No information 
given. 
Parity: No information given. 
Education: No information 
given. 
Income: No information given. 
Relationship Status: No 
information given. 
Cross sectional data 
were collected from 
these women when 
they were between 
32 and 38 weeks of 
gestation. 
Body image: 
Body Satisfaction Scale (Slade 
et al., 1990) 
 
Behavioral: 
Intention to breastfeed or 
bottle feed 
Body Image: 
Those women whom reported 
higher levels of body 
dissatisfaction expressed they 
would be less inclined to 
breastfeed. 
Goodwin et 
al.  
2000 
Australia 
 
Exploring which 
factors of early 
pregnancy are most 
likely to predict 
body dissatisfaction 
in late pregnancy. 
n=65  
M age=30.3 
years. 
Ethnicity: No information 
given. 
Parity: 100% of women were 
primiparous. 
Education: 66% of women 
received a university 
education. 
Income: No information given. 
Relationship Status: 86.2% of 
Qualitative and 
quantitative data 
were collected at 
approximately 17 
weeks of gestation 
and approximately 
30 weeks gestation. 
 
 
Body Image:  
Body Cathexis Scale (Secord 
and Jourard, 1953) 
Behavioural: 
Exercise History 
Questionnaire 
 
Body Image: 
There was a significant 
difference in Body Cathexis 
scores between the 
retrospective measure for pre-
pregnancy and the score 
obtained at 17 weeks (p<.001). 
(The score increased, 
indicating a shift to more 
positive attitudes).  
Behavioural: 
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women were married. There were no significant 
differences between the overall 
BCS scores for the exercisers 
and the non-exercisers.  
Haedt and 
Keel  
2007 
USA 
To examine 
relationships 
between depression, 
maternal attachment 
and body image 
during pregnancy. 
n=208 women 
M age= 
28.75years 
(SD=5.4). 
 
 
Ethnicity: 88.2% of women 
were Caucasian. 
Parity: 71.8% of women were 
primiparous. 
Education: 71.9% of women 
received a university 
education. 
Income: No information given. 
Relationship Status: 90.2% of 
women were married or in de 
facto relationships. 
Data were collected 
at one time point, 
with women of 
varying stages in 
their pregnancies 
responding. 
Body Image: 
Body Shape Questionnaire 
(Thompson and Altabe, 
1991) 
Psychological: 
Depression 
Maternal Attachment 
Physical: 
BMI 
Psychological: 
Body dissatisfaction was 
significantly and positively 
associated with current BMI 
(r=0.16, p<.05) and depression 
(r=0.39, p<.001). 
There were no direct 
correlations observed between 
maternal attachment and body 
dissatisfaction. 
Physical: 
Body dissatisfaction was 
significantly associated with 
BMI. 
Herring et 
al.   
2008 
USA 
To look at the effect 
misperceived pre 
pregnancy weight 
status (body image) 
can have on 
gestational weight 
gain. 
 
 
n=1835  
M age=32.3 
years (SD= 4.9) 
 
 
Ethnicity: 72% of women were 
Caucasian. 
Parity: 50% of women were 
primiparous. 
Education: 68% of women 
received a university 
education. 
Income: 12% of the women 
has a family income equal to 
Data were collected 
from 22 weeks 
gestation through to 
delivery. 
Body Image:  
Participants classified 
themselves according to a 
scale ranging from 
markedly overweight to 
markedly underweight- 
these were used to 
categorise whether women 
were over-assessors/under-
assessors 
Physical: 
Misperceived pre-pregnancy 
body weight status was 
directly associated with 
excessive gestational weight 
gain in both normal weight and 
overweight/obese women. 
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or less than $40,000. 
Relationship Status: 93% of 
the women were married. 
Physical: 
Body Weight Status 
Huang et al. 
 
 2004 
Taiwan 
To examine 
intertwining 
relationships 
between maternal 
attachment, choice 
of infant feeding 
method and body 
image. 
 
 
n=195 women 
M age=29.3 
years. 
Ethnicity: 100% of women 
were Taiwanese. 
Parity:68.2 % of women were 
primiparous. 
Education: 59% of women 
received a university 
education. 
Income: An average (across 
the feeding intention groups) 
of 32.57% of women were of 
high socioeconomic status. 
Relationship Status: 100% of 
the women were married. 
Questionnaires 
were voluntarily 
completed at one 
time point, with 
women selected via 
a convenience 
sample 
participating whilst 
they attended 
prenatal clinics. 
Body Image:  
The Attitude to Body Image 
Scale (Strang and Sullivan, 
1984) 
Psychological: 
Maternal Foetal Attachment 
Physical: 
Intention to breastfeed/bottle-
feed 
Weight (pre-pregnancy and 
Current) 
Psychological: 
Maternal foetal attachment 
was negatively correlated with 
pre-pregnancy body image 
(r=-0.20, p<0.01) and third-
trimester body image (r=-0.20, 
p<0.01). 
Physical: 
Pre-pregnancy body weight 
had a positive correlation with 
pre-pregnancy body image 
(r=0.31, p<0.01) and third 
trimester body image (r=0.17, 
p<0.05). 
Current body weight had a 
positive correlation with pre-
pregnancy body image 
(r=0.22, p<0.01), and third 
trimester body image (r=0.16, 
p<0.05). 
Women indicating they would 
prefer to breastfeed reported 
higher body image satisfaction 
compared to those women 
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intending to bottle feed. 
Jenkin and 
Tiggemann 
  
1997 
Australia 
The effects on 
depressive affect 
and body image of 
weight retention 
after pregnancy. 
n=115 
primiparous 
women   
M age=25.6 
(SD=5.34). 
Ethnicity: No information 
given. 
Parity: 100% of women were 
primiparous. 
Education: No information 
given. 
Income: No information given. 
Relationship Status: No 
information given. 
T1=four weeks 
before the birth 
T2=four weeks 
postpartum 
Body Image: 
Participants reported weight 
and how likely they thought 
they would remain the same 
weight post partum, at 4 
weeks prior to their birth.   
Psychological:  
Rosenberg’s self-esteem scale 
and depressive affect scales. 
Behavioural: 
Eating behaviours- intention 
to diet. 
Body Image: 
An increase in weight was 
associated with a significant 
negative correlation with post-
natal weight satisfaction (r=-
.43, p<.01) and also a 
significant negative correlation 
with shape satisfaction (r=-.36, 
p<.01).   
The difference between actual 
and expected post-natal weight 
was negatively correlated with 
weight satisfaction (r = - .29,p 
< .05).  
Psychological: 
There was also a significant 
positive correlation between 
weight increase and depressive 
affect (r=.27, p<05). 
Behavioural: 
Intention to diet was 
significantly correlated with 
both shape and size 
satisfaction. 
Johnston-
Robledo and 
To examine how 
women’s’ concerns 
regarding 
n=52 
 
Ethnicity: 89% of women were 
European  American. 
Participants were 
contacted by phone 
once they had 
Body Image: 
Objectified Body 
Consciousness Scale 
Body Image: 
Women whom reported higher 
levels of body shame and self-
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Fred   
2003 
USA 
 
breastfeeding 
related into their 
body consciousness 
and if they engaged 
in self-
objectification. 
 Parity: 77% of women were 
primiparous. 
Education: 8% of women 
received a university 
education. 
Income: 100% of the women 
were of ‘low income’. 
Relationship Status: 23% of 
the women were married. 
consented to answer 
survey questions. 
(McInley and Hyde, 1996)  
Self-Objectification 
Questionnaire (Noll and 
Fredrickson, 1998) 
Physical: 
Impact of breastfeeding 
objectification reported 
concerns about how 
breastfeeding would impact on 
their bodies and their 
sexuality. 
Physical: 
The average ‘concern’ for the 
effects of breastfeeding on 
body image (breasts and body 
shape) was 6.47 (SD=4.48) 
Kamysheva 
et al.   
2007 
Australia 
To study pregnancy 
experiences 
between 15 and 25 
weeks of gestation 
with the hope of 
uncovering factors 
influencing body 
image. 
 
n=215  
M age=31.73 
(SD= 4.54). 
Ethnicity: No information 
given. 
Parity: 42% of women were 
primiparous. 
Education: 74% of women 
received a university 
education. 
Income: 27% of women 
reported an annual family 
income of A$105,000. 
Relationship Status: 75.3% of 
women were married. 
Women at 15-25 
weeks gestation 
completed a single 
questionnaire; this 
questionnaire was 
the only data 
collection point. 
Body Image: 
Body Attitudes Questionnaire 
(Ben-Tovim and Walker, 
1961) 
Psychological: 
Beck Depression Inventory 
(Beck et al., 1961) 
Rosenberg Self Esteem Scale 
Physical: 
Pittsburgh Sleep Quality Scale 
Severe Physical Complaints 
associated with Pregnancy. 
Body Image: 
Pre-pregnancy body attitudes 
were linked to pregnancy 
attitudes, accounting for 32%-
38% of the variance. 
Psychological: 
It was self esteem which 
mediated the link between 
depressive symptoms and 
poorer sleep quality with three 
of the body image variables. 
Physical: 
Poor sleep quality and fatigue 
were correlated to depressive 
symptoms, which was 
subsequently linked to 
negative body image. 
Body image was also linked in 
 373 
 
Authors 
and 
Country  
Main Aim Sample  Sample Demographics Cross-sectional/ 
Prospective 
Measures  Findings 
to frequent and severe 
symptoms experienced during 
pregnancy (such as fatigue and 
nausea). 
Mehta et al. 
 
2011  
USA 
To examine the 
relationship 
between excessive 
weight gain during 
pregnancy and body 
image. 
n=1192 
 
Ethnicity: 72.5% of women 
were Caucasian. 
Parity: 46.8% of women were 
primiparous. 
Education: 59.4% of women 
received a university 
education. 
Income: No information given. 
Relationship Status: 75.1% of 
women were married. 
Women completed 
multiple 
questionnaires and 
interviews during 
pregnancy however 
body image 
measures were only 
administered at the 
first visit. 
Body Image: 
Body Image Assessment for 
Obesity 
 
Physical: 
BMI 
Weight Gain 
Body Image: 
50% of participants 
emphasised a lighter/slimmer 
shape/size as their ideal 
preference. 
 
Physical: 
Regardless of body shape/size 
preference most of the women 
gained excessive weight 
during their pregnancy. 
Pomerleau 
et al.  
2000 
USA 
To investigate the 
relationship 
between weight 
concerns, 
gestational weight 
gain and smoking 
in pregnant women. 
n=68 
Women met 
criteria if they 
had had their 
child in the past 
ten years. 
Ethnicity: 89.7% of women 
with low weight concerns and 
94.9% of women with high 
weight concerns were 
Caucasian. 
Parity: 100% of women 
already had at least one child. 
Education: Women with low 
weight concerns had an 
average of 14.2years of 
education compared to 
13.6years for women with 
Data were collected 
retrospectively; 
women whom had 
had their children in 
the past ten years 
and whom smoked 
at least 5 cigarettes 
prior to their 
pregnancy 
completed the one 
off questionnaire. 
Body Image: 
Dieting and Bingeing Severity 
Scale 
 
Behavioural: 
Smoking frequency 
Body Image: 
Women whom smoked prior to 
pregnancy and reported high 
weight and body image 
concerns gained excessive 
weight during pregnancy 
compared to those women 
whom reported lower levels of 
body image concerns. 
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high concerns. 
Income: No information given. 
Relationship Status: No 
information given. 
Rauff and 
Symons 
Downs  
2011 
USA 
To examine how 
body dissatisfaction 
during the second 
and third trimester 
effects depressive 
symptoms, 
gestational weight 
gain and exercise 
behaviours. 
n= 151 Ethnicity: 92% of women were 
Caucasian. 
Parity: No information given. 
Education: 50.3% of women 
received a university 
education. 
Income: 50.7% of the women 
were of middle to high 
income. 
Relationship Status: 86.7% of 
the women were married. 
Women completed 
multiple 
questionnaires 
during pregnancy as 
they progressed 
through their 
trimesters. 
Body Image: 
The Body Areas Satisfaction 
Scale (Cash, 1990) 
Psychological: 
Center for Epidemiologic 
Studies Depression Scale 
(Radloff, 1977) 
Physical: 
Gestational weight gain 
Behavioural: 
The Lesiure Time Exercise 
Questionnaire 
Psychological: 
A significant percentage of the 
variance between first 
trimester body dissatisfaction 
and trimester two depressive 
symptoms was explained by 
trimester two body 
dissatisfaction. 
A significant percentage of the 
variance between second 
trimester body dissatisfaction 
and trimester three depressive 
symptoms was explained by 
third trimester body 
dissatisfaction. 
Behavioural: 
Body dissatisfaction in 
trimester one did not 
significantly predict exercise 
levels in trimester two 
(β=−0.06, p>.05), nor did 
trimester two body 
dissatisfaction significantly 
predict exercise behaviours in 
trimester three (β=0.11, 
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p>.05). 
Physical: 
First trimester body 
dissatisfaction did not predict 
gestational weight gain during 
the second trimester (β=−0.12, 
p>.05), nor did second 
trimester body dissatisfaction 
predict gestational weight gain 
in the third trimester (β=0.01, 
p>.05). 
Rocco et al. 
 
2005 
Italy 
To examine the 
relationships 
between pregnancy, 
body image, eating 
disorders and 
dietary/eating 
habits. 
n=150 
 
Separated into 
three groups: 
Irregular 
dietary habits= 
37 
Current Eating 
Disorder=11 
No history=49 
Ethnicity: 100% of women 
were Caucasian. 
Parity: No information given. 
Education: 44.3% of women 
received a university 
education. 
Income: No information given. 
Relationship Status: No 
information given. 
Longitudinal data 
were collected with 
a time point in each 
trimester of 
pregnancy as well 
as a fourth in the 
postpartum period. 
Body Image: 
Body Attitudes Test 
 
Psychological: 
Eating Disorder Inventory 
(Gardner, 1991) 
Body Image: 
Those women either with a 
current eating disorder or 
whom had experienced 
irregular dietary habits in the 
past 5 years were significantly 
more dissatisfied with their 
bodies compared to those 
women with no history. 
Skouteris et 
al.  
2005 
Australia 
To examine any 
differences in body 
image between the 
first trimester, 
second trimester 
and third trimester.  
Also to look at 
factors predicting 
n=89 (between 
16 and 23 weeks 
gestation)  
M age=31.63 
years (SD= 
3.44) 
Ethnicity: % of women were 
Caucasian. 
Parity: 49% of women were 
primiparous. 
Education: 79.5% of women 
received a university 
The women 
completed 
questionnaires at 3 
time points across 
their pregnancies; 
Body Image: 
Body Attitudes Questionnaire 
(Ben-Tovim and Walker, 
1991) 
Contour Drawing Rating Scale 
(Thompson and Gray, 1995) 
Pregnancy Figure Rating 
Body Image: 
Significant time effects were 
found for three of the four 
BAQ subscales; ‘feeling 
attractive’ (F(2.88, 
365.98) = 3.70, p = .01), 
‘feeling fat’ (F(2.61, 
331.45) = 4.51, p = .006) and 
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third trimester body 
image concerns. 
education. 
Income: 74.8% of women had 
an annual family income 
exceeding A$70,000. 
Relationship Status: 82.8% of 
women were married. 
Scale (Skouteris et al., 
2005) 
Physical Appearance 
Comparison Scale 
Perception of Teasing Scale 
Public Self Consciousness 
Scale 
Psychological: 
BDI (Beck et al., 1961) 
Social: 
Perceived Socio-cultural 
Pressure Scale 
Physical: 
BMI 
‘strength and fitness’ (F(2.63, 
334.65) = 16.76, p < .0005). 
At all three time points there 
were significant differences for 
the current and ideal size of 
the following body parts; bust, 
stomach and buttocks. 
Psychological: 
Depressive symptoms were 
linked to all four subscales of 
the BAQ at 16-23 weeks 
gestation. 
Social: 
Socio-cultural pressure was 
significantly associated with 
salience of weight and shape in 
later pregnancy. 
Physical: 
Pre-pregnancy BMI as well as 
current BMI was not 
associated with body 
dissatisfaction. 
Symons 
Downs et al.  
 2008 
USA 
To examine the 
relationships 
between body 
image satisfaction, 
depressive 
symptoms and 
n=230 women  
M age=30.04 
years (SD= 
4.13). 
Ethnicity: 92% of women were 
Caucasian. 
Parity: The women had an 
average parity 2.6. 
Education: 44.7% of women 
T1= midway 
through the first 
trimester 
T2= Time points 
were the midway of 
Body Image: 
Body Areas Satisfaction Scale 
(Cash, 1990) 
Psychological: 
Depressive Symptoms 
Body Image: 
Pregnancy body image 
satisfaction is the strongest 
unique predictor of postpartum 
depression (β=-0.42, p<0.001). 
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Authors 
and 
Country  
Main Aim Sample  Sample Demographics Cross-sectional/ 
Prospective 
Measures  Findings 
exercise behaviour.   received a university 
education. 
Income: 51.1% of women had 
a family income between 
$40,000 and $100,000. 
Relationship Status: 90% of 
women were married. 
their first, second 
and third trimesters 
as well as 6 weeks 
postpartum. 
Behavioural: 
Exercise Levels 
Psychological: 
First-trimester depressive 
symptoms [DS] was 
significantly associated with 
body image satisfaction [BIS] 
in the first (r=−0.36, p<0.01), 
second (r=−0.40, p<0.01), and 
third (r=−0.38, p<0.01) 
trimesters. 
Second-trimester DS was 
significantly associated with 
BIS in the second (r=−0.37, 
p<0.01) and third (r=−0.38, 
p<0.01) trimesters. Third-
trimester DS was significantly 
associated with third-trimester 
BIS (r=−0.41,p<0.01). 
Behavioural: 
Those women reporting high 
exercise levels for pre-
pregnancy reported higher 
body image satisfaction in late 
pregnancy compared to those 
women whom were only 
somewhat active pre-
pregnancy. 
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APPENDIX E 
 
General Method: Plain Language Statement, Consent Forms, Participant 
Distress Letter, and Questionnaires 
 
DEAKIN UNIVERSITY  
PLAIN LANGUAGE STATEMENT AND CONSENT 
FORM  
 
TO: Prospective participants 
 
PLAIN LANGUAGE STATEMENT 
 
Date: June 2012 
Full Project Title: Maternal and Infant Wellbeing: Pre and Post Birth 
 
 
Principal Researcher: Associate Professor Helen Skouteris (School of 
Psychology, Deakin University, Burwood) 
 
Student Researchers: Miss Sofia Rallis, Ms Briony Hill, Miss Emily De Jager 
(School of Psychology, Deakin University, Burwood), and Ms Jo Phillips (School 
of Psychology, Deakin University, Geelong) 
 
Associate Researchers: Professor Marita McCabe, (School of Psychology, 
Deakin University, Burwood) and Professor Jeannette Milgrom (School of 
Psychology, The University of Melbourne). 
 
 
 
1. Your Consent 
You are invited to take part in this research project being conducted by Deakin 
University.   
This Plain Language Statement contains detailed information about the research 
project. Its purpose is to explain to you as openly and clearly as possible all the 
procedures involved in this project so that you can make a fully informed decision 
about whether you are going to participate.  
Once you understand what the project is about and if you agree to take part in it, 
you will be asked to sign the Consent Form. By signing the Consent Form, you 
indicate that you understand the information and that you give your consent to 
participate in the research project. Please do this prior to completing the 
questionnaires.  
You will be given a copy of the Plain Language Statement and Consent Form to 
keep as a record. 
 
2. Purpose and Background 
The purpose of this project is to investigate women’s general experiences 
during pregnancy and the first 12 months following birth. This includes issues 
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associated with general mood as well as experiences related to self esteem, 
body image, relationship quality and parental stress.     
The project aims to provide some insight into questions regarding the level 
and type of distress experienced by women across pregnancy and the first 
postpartum year, and whether any ‘critical periods’ can be identified where early 
intervention may be most effective. The identification of risk factors and 
consequences to maternal distress during pregnancy and the postpartum will also 
be explored.  
As part of investigation into mood and body image changes during and 
after pregnancy, body weight is assessed; this is because pregnancy is a time of 
significant physical and emotional change in a woman’s life. 
In order to obtain accurate and meaningful results, we aim to recruit 600 
women into the project who will complete a series of questionnaires on a monthly 
basis throughout pregnancy and the first postpartum year. You are invited to 
participate in this research project because you are currently in your first trimester 
of pregnancy. 
 
3. Funding 
This project is being funded through two student PhD budgets provided by 
the School of Psychology, Deakin University, as well as a National Health and 
Medical Research Council (NHMRC) PhD scholarship budget.  
 
 
4. Procedure  
If you agree to participate, you will be required to complete a short series 
of questionnaires once a month for approximately 18 months (6 months across 
pregnancy and 12 months following birth). While this may sound like a lot, most 
of the questionnaires will take approximately 5-10 minutes to complete. Once 
every 3 months the questionnaire pack may take approximately 30-40 minutes to 
complete and will include questions about maternal and infant health and 
wellbeing, weight and height, as well as demographic information such as age 
and family income.  
Examples of questions that will be asked are “I found it difficult to relax” 
and “In the past 7 days I have been able to laugh and see the funny side of 
things”. Participants will receive all the questionnaires in the mail and will be 
asked to return these to the University using the reply paid envelopes which will 
be provided.   
 You will also be invited to attend a 15minute appointment at 16 weeks’ 
gestation, and 12 months post birth. The appointment will take place in a private 
room at Deakin University Burwood campus, or alternatively, in the comfort of 
your own home. At the 16 weeks’ gestation and 12 months post birth 
appointment, your height, weight, and waist circumference will be measured by a 
trained researcher. 
 If you live too far from the research centre in Melbourne, you will be 
required to ask your GP/obstetrician/midwife to take your height and weight 
measurements as close to 16 weeks’ gestation as possible.  
You will also be required to ask your GP/obstetrician/midwife to measure 
your weight at each antenatal visit and on the day of delivery if possible. You can 
record these measures on the questionnaires that will be sent to you monthly. 
           
   
 
5. Possible Benefits 
By participating in this project, you will be making an invaluable 
contribution to a very important area of research concerning maternal and infant 
health and wellbeing. The results obtained at the conclusion of the study will 
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potentially have implications for numerous health professions, expectant mothers 
as well as the general community.  
Attaining a thorough and comprehensive understanding into women’s 
experiences in the first postpartum year can potentially indicate when early 
intervention would be most helpful so as to alleviate, or at least lessen, the 
distress experienced by a significant number of women both in Australia and 
overseas.  
 
 
6. Possible Risks 
There are no anticipated risks outside the normal day-to-day activities. 
However, given that the questionnaires will include questions regarding issues 
such as anxiety and stress, there is a slight possibility that you may experience 
some concern about your responses. Thus, you are invited to examine the 
questionnaire material before agreeing to participate. If you do participate and 
find that you are uncomfortable or overly worried about your responses to any of 
the questionnaire items, or if you find participation in the project distressing, you 
should contact the Principal Researcher (Sofia Rallis on: 03 9244-6538) as soon 
as convenient. You will have the opportunity to discuss your concerns in a 
confidential manner and appropriate follow-up will be suggested if necessary.  
You may also like to contact a government or community organisation 
specialising in dealing with distress. You can contact BeyondBlue on 1300 22 
4636 or the Post and Ante Natal Depression Association (PANDA) on 1300 726 306. 
If considerable distress is revealed in the data obtained by the Principal 
Researcher during the course of the study, you will be contacted by the Principal 
Researcher and referred to someone who can be of assistance.  
 
            
 
7. Privacy, Confidentiality and Disclosure of Information 
You can be assured that you will not be identified by name in any way in 
the reporting of our results in publications and conference presentation. Any 
information we collect from you that can identify you will remain confidential and 
will be stored in a locked cabinet within the School of Psychology at Deakin 
University for a minimum of 5 years from the date of publication.   
 
 
8. Results of Project 
A summary of the findings will be provided to the school and available for 
any interested participants to read at the completion of the study. Please email 
briony.hill@deakin.edu.au if you would like to receive a copy of this report. 
 
 
 
9. Participation is voluntary 
 Participation in any research project is voluntary. If you do not wish to 
take part you are not obliged to. If you decide to take part and later change 
your mind, you are free to withdraw from the project at any stage. Any information 
obtained from you to date will not be used and will be destroyed. Your decision 
whether to take part or not to take part, or to take part and then withdraw, will not 
affect your relationship with Deakin University in any way. 
Before you make your decision, a member of the research team will be 
available to answer any questions you have about the research project. You can 
ask for any information you want.  Sign the Consent Form only after you have 
had a chance to ask your questions and have received satisfactory answers. 
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If you decide to withdraw from this project, please notify a member of the 
research team so they can inform you if there are any special requirements linked 
to withdrawing. 
 
10. Ethical Guidelines 
 The study will be carried out in accordance with the National Statement 
on Ethical Conduct in Human Research (2007). This statement has been 
developed to protect the interests of people who agree to participate in human 
research studies. 
The ethical aspects of this research project have been approved by the 
Human Research Ethics Committee of Deakin University. The research will be 
carried out in the School of Psychology Deakin University, 221 Burwood 
Highway, Burwood Victoria.  
 
11. Complaints 
 Should you have any concerns about the conduct of this research project, 
please contact the Manager, Research Integrity, Research Services Division, 
Deakin University, 221 Burwood Highway, Burwood Victoria, 3125. Telephone: 
(03) 9251-7129, Facsimile: (03) 9244-6581; research-ethics@deakin.edu.au 
Please quote project number EC 36- 2009. 
12. Reimbursement for your costs 
You will not be paid for your participation in this project. However, if you 
remain a participant in this study you will receive a $30 Coles Group Gift Card 
after the return of your first post-birth questionnaire, and another $30 Coles 
Group Gift Card after the return of your final questionnaire at 12 months post 
birth, as a small token of appreciation for your participation. 
13. Further Information: 
 Contact Ms Briony Hill in the School of Psychology, Deakin University, 
221 Burwood Highway, Burwood, Victoria, 3125, on (03) 9244-6538 or email: 
briony.hill@deakin.edu.au 
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DEAKIN UNIVERSITY  
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
TO: Participants  
 
Consent Form 
Participant’s Copy  
Date: June 2012 
Full Project Title: Maternal and Infant Wellbeing: Pre and Post Birth 
Researchers: Miss Sofia Rallis, Ms Briony Hill, Ms Jo Phillips, Miss Emily De 
Jager, Associate Professor Helen Skouteris, Professor Marita McCabe, (School 
of Psychology, Deakin University, Burwood) and Professor Jeannette Milgrom 
(School of Psychology, The University of Melbourne). 
 
I have read and I understand the attached Plain Language Statement. 
I freely consent to participate in this project according to the conditions in the 
Plain Language Statement.  
I have been given a copy of the Plain Language Statement and Consent Form to 
keep. 
The researchers have agreed not to reveal my identity and personal details, 
including where information about this project is published, or presented in any 
public form. 
 
Participant’s Name (Printed) 
………………………………………………………………….………. 
Participant’s 
Signature………………………………………………………..Date………………….. 
 
 
Participant’s Contact Details 
Address: 
……………………………………………………………………………………….……. 
……………………………………………………………………………………………… 
Home Phone: …………………………………………………………………….……. 
Mobile: ………………………………………………………..………………………... 
Email Address: ………………………………………………………………….……. 
 
The researchers will be applying for further funding to continue their research 
longer term. If you agree to be contacted for research studies of this type in the 
future please sign below. 
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I consent to the researchers named here contacting me for future research 
studies that I am not obliged to take part in. 
 
 
Participant’s name: ………………………………   Signature: ………………… 
 
Please keep this signed form for your records.  
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DEAKIN UNIVERSITY  
PLAIN LANGUAGE STATEMENT AND CONSENT 
FORM 
TO: Participants  
 
Consent Form 
Researcher’s Copy  
Date: April 2012 
Full Project Title: Maternal and Infant Wellbeing: Pre and Post Birth 
Researchers: Miss Sofia Rallis, Ms Briony Hill, Ms Jo Phillips, Miss Emily De 
Jager, Associate Professor  Helen Skouteris, Professor Marita McCabe, (School 
of Psychology, Deakin University, Burwood) and Professor Jeannette Milgrom 
(School of Psychology, The University of Melbourne). 
 
I have read and I understand the attached Plain Language Statement. 
I freely consent to participate in this project according to the conditions in the 
Plain Language Statement.  
I have been given a copy of the Plain Language Statement and Consent Form to 
keep. 
The researchers have agreed not to reveal my identity and personal details, 
including where information about this project is published, or presented in any 
public form. 
 
Participant’s Name (Printed) 
………………………………………………………………….………. 
Participant’s 
Signature………………………………………………………..Date………………….. 
 
 
Participant’s Contact Details 
Address: 
……………………………………………………………………………………….……. 
…………………………………………………………………………………………… 
Home Phone: …………………………………………………………………….……. 
Mobile: ………………………………………………………..………………………... 
Email Address: ………………………………………………………………….……. 
 
The researchers will be applying for further funding to continue their research 
longer term. If you agree to be contacted for research studies of this type in the 
future please sign below. 
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I consent to the researchers named here contacting me for future research 
studies that I am not obliged to take part in. 
 
 
Participant’s name: …………………………Signature: ………………………… 
 
Please return the signed form to: Ms Briony Hill, School of Psychology, Deakin 
University, 221 Burwood Highway. Burwood, Victoria 3125  
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[date] 
 
 
Dear [Participant’s name], 
  
Thank you for your continued participation in our study “Maternal and Infant 
Wellbeing: Pre and Post Birth”. Your time and support is very much appreciated.  
 
As one of the researchers of this study, I am privy to all the data that is collected. 
I recently noticed that on the questionnaire you completed (dated [insert date]) 
that you appeared to be experiencing some concerns about certain issues, and 
perhaps were feeling somewhat sad and/or distressed. Given that you 
completed this questionnaire over a week ago, you may be feeling better now. 
However, I would like you to know that if you wish to, you can contact me for a 
confidential chat at any time to discuss any concerns you might have - my direct 
number is (03) 9251-7699 or you contact me via email at: 
helen.skouteris@deakin.edu.au. Alternatively, if you prefer to speak to someone 
else I encourage you to contact your GP and/or obstetrician and discuss these 
concerns, or any of the following services:  
 
 
 PANDA (Post and Antenatal Depression Association) 
Ph: 03 9481-3377 or 1300 726 306 
http://www.panda.org.au   
 
 The Infant Clinic  
C/O Parent Infant Research Institute 
Ph: (03) 9496-4496 
http://www.piri.org.au/Infant_Clinic.php 
 
 Beyondblue 
Ph: 1300 224 636 
http://www.beyondblue.org.au 
 
 Lifeline 
Ph: 13 11 14 
www.lifeline.org.au 
 
 The Australian Psychological Society  
Ph: (03) 8662 3300 or 1800 333 497  
http://www.psychology.org.au/FindaPsychologist    
 
  
Kind regards, 
The Maternal and Infant Wellbeing Study Project Team  
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Maternal and Infant Wellbeing Study 
(T1 – 16wks Preg)8 
 
 
 
 
 
 
 
Thank you for taking the time to complete the following 
information.  
Your responses will remain strictly confidential. 
 
 
 
Today’s date is: ………………………………………. 
 
Age ……………………………………………………………………………………………..……. 
 
Date of birth 
……………………………………………………………………………………………..……. 
 
How many weeks pregnant are you at present? 
…..………………………………………… 
 
Estimated due date 
…………………………………………………………………………………………………….…. 
 
                                                 
8 This questionnaire was repeated at Time 2 - 32 weeks gestation 
ID: ………. 
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DEMOGRAPHIC INFORMATION 
 
The following questions will provide us with information regarding your 
background and your pregnancy. This information will remain completely 
anonymous and is strictly confidential. 
 
 
 
1.  TODAY’S DATE  ............/.........../............ 
 
2. Current marital status: (please circle one) 
 (1) Married   (2) Divorced   (3) De Facto   
 (4) Separated  (5) Widowed   (6) NeverMarried/Single 
 
3.  Are you an Aboriginal or Torres Strait Islander?      (1) Yes  (2) No 
 
4.  Location of your birth:     
 (1) Australia                    (2) New Zealand  (3) United Kingdom 
 (4) Europe     (5) North America (6) South America 
 (7) Africa      (8) Middle East       (9) Asia  
 
5.  In what country were your parents born?  
 a) Father: .......................................................  b) Mother: ........................................... 
 
6. Main language spoken at home:  
(1) English       
(2) Other (please specify): ................................................................. 
 
7.  Please indicate the highest level of education you have completed.  
(Please circle one) 
 (1) Still at secondary school  (2) Did not finish secondary school  
 (3) Year 12 or equivalent   (4) Certificate Level  
 (5) Advanced Diploma/Diploma   
(6) Graduate Diploma/ Graduate Certificate                  
 (7) Bachelor Degree Certificate  (8) Postgraduate Degree 
 
8.   a) Are you currently in paid employment?    (1) Yes  (2) No  (If No, please go to Q9) 
      b)  If Yes, do you work: 
(1) Full time   (2) Part time 
(3) Casual   (4) Other (please 
specify):.......................................... 
c) What is your occupation? 
............................................................................................. 
 
9.  Please indicate your approximate annual family income: (Please circle one) 
 (1) Under $25,000  (2) $25,001- $45,000   (3) $45,001- $65,000   
 (4) $65,001- $85,000  (5) $85,001- $105,000  (6) $105,001- $125,000 
 (7) $125,001- $145,000 (8) Over $145,001    
 
10. Please provide the postal code that you are currently residing in 
................................ 
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11.   Is this your first pregnancy?  (1) Yes  (2) No 
 
12. Number of children you have, not including current pregnancy. (Please circle one) 
 (0) zero   (1) one   (2) two      
 (3) three    (4) four   (5) five or more 
 
13.  a) If this is not your first pregnancy, did you experience any complications in your 
other  pregnancies?  (1) Yes  (2) No   
b) If yes, please describe briefly: 
……………………………………………………………………………………………………………………………
………......................................................................................................................... 
 
14. a) Are you a smoker?  (1) Yes  (2) No  (If No, please go to Q15) 
b) If yes, how many cigarettes did you normally smoke per day when not pregnant?                             
 …………………………… 
c) Are you smoking during pregnancy?   (1) Yes  (2) No  (If No, please go 
to Q16) 
 
If yes, complete the statement below that is relevant to you: 
d) How many cigarettes are you smoking per day during pregnancy?  
 …………………………….. 
e) How many cigarettes are you smoking per week during pregnancy?  
 …………………………….. 
 
15.   Have you consumed more than two glasses of alcohol at any one time during your    
 pregnancy?  
a)  (1) Yes  (2) No  (If No, please go to Q16) 
b) If Yes, how often has this occurred? (please circle one) 
(1) once (2) twice (3) three times  (4) four or more times 
 
 
 
16. Are you currently receiving any of the following?  (Please circle all that apply) 
(1) Counselling or psychological therapy 
   If yes, how frequently? 
 (a) Once (i.e., single visit) 
 (b) Occasionally (i.e., once a month, or every few months) 
 (c) Regularly (weekly or fortnightly). If so, for how long? …………………… 
(2) Antidepressants 
(3) Other medication (please specify): ………………………………… 
(4) Herbal or natural remedies 
(5) Other (please specify): ……………………………………………... 
(6) None of the above 
 
 
17.  Have you ever been diagnosed with any of the following psychiatric or 
psychological conditions? (Please circle all that apply) 
(1) No previous psychiatric history 
(please go to Q.19) 
(6) Bipolar Disorder 
(7) Anxiety Disorder 
(2) Minor Depression 
(3) Major Depression (excluding 
 (8) Eating Disorder 
(9) Substance or Alcohol related 
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Postnatal Depression) 
(4) Antenatal Depression 
(5) Postnatal Depression 
Disorder 
(10) Schizophrenia 
(11) Other (please specify): 
……………….. 
 
 
18. a) Has anyone in your family ever been diagnosed with any of the following 
psychiatric or    psychological conditions? (Please circle all that apply) 
(1) No previous psychiatric history 
(please go to Q.20) 
(6) Bipolar Disorder 
(7) Anxiety Disorder 
(2) Minor Depression 
(3) Major Depression (excluding 
Postnatal Depression) 
(4) Antenatal Depression 
(5) Postnatal Depression 
 
 (8) Eating Disorder 
(9) Substance or Alcohol related 
Disorder 
(10) Schizophrenia 
(11) Other 
……………..……………….Please Specify 
b) If yes, which family member(s) ……………………………………. 
              ……………………………………. 
 
19. a) What was your pre-pregnancy weight (at 1 month prior to pregnancy)? 
 ………….….…kilograms  (please provide a best guess if you are unsure) 
b) How confident are you that you have noted your pre-pregnancy weight 
correctly? (Please circle one number on the confidence scale below) 
Not at all 
Confident 
         Extremely 
Confident 
 
0 1 2 3 4 5 6 7 8 9 10 
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Multidimensional Scale of Perceived Social Support 
The following statements relate to the way you feel about the people in your 
life. Read each statement and then place a tick in the bracket that 
corresponds to how strongly you agree with the statement. 
 
 
  Very 
Strongly 
Agree 
(7) 
 
Agree 
 
(6) 
Mildly 
Agree 
 
(5) 
 
Neutral 
 
(4) 
Mildly  
Disagree 
 
(3) 
 
Disagree 
 
(2) 
Very 
Strongly 
Disagree 
(1) 
 
1. There is a 
special person 
who is around 
when I am in 
need. 
(  ) (  ) (  ) (  ) (  ) (  ) (  ) 
2. There is a 
special person 
with whom I can 
share my joys 
and sorrows. 
(  ) (  ) (  ) (  ) (  ) (  ) (  ) 
3. My family really 
tries to help me. (  ) (  ) (  ) (  ) (  ) (  ) (  ) 
4. I get the 
emotional help 
and support I 
need from my 
family. 
(  ) (  ) (  ) (  ) (  ) (  ) (  ) 
5. I have a special 
person who is a 
real source of 
comfort to me. 
(  ) (  ) (  ) (  ) (  ) (  ) (  ) 
6. My friends 
really try to help 
me. 
(  ) (  ) (  ) (  ) (  ) (  ) (  ) 
7. I can count on 
my friends 
when things go 
wrong. 
(  ) (  ) (  ) (  ) (  ) (  ) (  ) 
8. I can talk about 
my problems 
with my family. 
(  ) (  ) (  ) (  ) (  ) (  ) (  ) 
9. I have friends 
with whom I can 
share my joys 
and sorrows. 
(  ) (  ) (  ) (  ) (  ) (  ) (  ) 
10. There is a 
special person 
in my life who 
cares about my 
feelings. 
(  ) (  ) (  ) (  ) (  ) (  ) (  ) 
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11. My family is 
willing to help 
me make 
decisions. 
(  ) (  ) (  ) (  ) (  ) (  ) (  ) 
12. I can talk about 
problems with 
my friends. 
(  ) (  ) (  ) (  ) (  ) (  ) (  ) 
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Motivation and Readiness to Change 
We all know that diet and exercise are important, but given your other current 
priorities, please answer the questions below truthfully. 
 
1. a) How important is it for you to manage your diet to be healthy given everything else 
going on in your life right now? 
(Please circle one number on the importance scale below) 
Not at all 
Important 
         Extremely 
Important
 
0 1 2 3 4 5 6 7 8 9 10 
 
b) How important is it for you to manage your exercise/physical activity to be healthy 
given everything else going on in your life right now? 
(Please circle one number on the importance scale below) 
Not at all 
Important 
         Extremely 
Important 
 
0 1 2 3 4 5 6 7 8 9 10 
 
2. a) How confident are you that you can make some lasting changes to manage your 
diet to be healthy given everything else going on in your life right now?  
(Please circle one number on the confidence scale below) 
Not at all 
Confident 
         Extremely 
Confident 
 
0 1 2 3 4 5 6 7 8 9 10 
 
b) How confident are you that you can make some lasting changes to manage your 
exercise/physical activity to be healthy given everything else going on in your life right 
now?  
(Please circle one number on the confidence scale below) 
Not at all 
Confident 
         Extremely 
Confident 
 
0 1 2 3 4 5 6 7 8 9 10 
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3. a) How ready are you right now to take some action to manage your diet to be 
healthy given everything else going on in your life right now? 
(Please circle one number on the readiness scale below) 
Not at all 
Ready 
         Extremely 
Ready 
 
0 1 2 3 4 5 6 7 8 9 10 
 
 
b) How ready are you right now to take some action to manage your exercise/physical 
activity habits to be healthy given everything else going on in your life right now? 
 (Please circle one number on the readiness scale below) 
Not at all 
Ready 
         Extremely 
Ready 
 
0 1 2 3 4 5 6 7 8 9 10 
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Beliefs about Pregnancy 
During pregnancy, all women gain some weight.   
Please think about the following questions in relation to how much weight you 
think you will gain over the course of your pregnancy. 
 
1. How much weight gain over the nine months of pregnancy do you think: 
   a) is ‘normal’ for most women?   ____________ kilograms 
 
Motivation Items 
 
Please tick ONE set of brackets for each of the following statements regarding 
healthy lifestyle behaviours during pregnancy. 
 
 Definitely 
Not 
(1) 
Probably 
Not 
(2) 
Maybe 
 
(3) 
Probably 
 
(4) 
 
Definitely 
 
(5) 
1. I am trying to adopt and/or 
maintain healthy lifestyle 
behaviours during my 
pregnancy for the purpose 
of gaining the 
recommended amount of 
gestational weight  
 
(   ) (   ) (   ) (   ) (   ) 
2. It is important for me to 
adopt and/or maintain 
healthy lifestyle behaviours 
during my pregnancy for 
the purpose of gaining the 
recommended amount of 
gestational weight 
 
(   ) (   ) (   ) (   ) (   ) 
3. I can adopt and/or 
maintain healthy lifestyle 
behaviours during my 
pregnancy for the purpose 
of gaining the 
recommended amount of 
gestational weight 
(   ) (   ) (   ) (   ) (   ) 
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Depression Anxiety Stress Scale (DASS-21) – anxiety and stress subscales
Please read each statement and place a tick in the appropriate bracket to 
indicate how much the statement applied to you over the past week.  There are 
no right or wrong answers.  Please do not spend too much time on any 
statement. 
 
The rating scale is as follows: 
0  Did not apply to me at all 
1  Applied to me to some degree, or some of the time 
2  Applied to me to a considerable degree, or a good part of time 
3  Applied to me very much, or most of the time 
 Over the past week... 0 1 2 3 
1. I found it hard to wind down (   ) (   ) (   ) (   ) 
2. I was aware of dryness of my mouth (   ) (   ) (   ) (   ) 
3. I experienced breathing difficulty (e.g., 
excessively rapid breathing, 
breathlessness in the absence of 
physical exertion) 
(   ) (   ) (   ) (   ) 
4. I tended to over-react to situations (   ) (   ) (   ) (   ) 
5. I experienced trembling (e.g., in the 
hands) 
(   ) (   ) (   ) (   ) 
6. I felt that I was using a lot of nervous 
energy 
(   ) (   ) (   ) (   ) 
7. I was worried about situations in 
which I might panic and make a fool of 
myself 
(   ) (   ) (   ) (   ) 
8. I found myself getting agitated (   ) (   ) (   ) (   ) 
9. I found it difficult to relax (   ) (   ) (   ) (   ) 
10. I was intolerant of anything that kept 
me from getting on with what I was 
doing 
(   ) (   ) (   ) (   ) 
11. I felt I was close to panic (   ) (   ) (   ) (   ) 
12. I felt that I was rather touchy (   ) (   ) (   ) (   ) 
13. I was aware of the action of my heart 
in the absence of physical exertion 
(e.g., sense of heart rate increase, 
heart missing a beat) 
(   ) (   ) (   ) (   ) 
14. I felt scared without any good reason (   ) (   ) (   ) (   ) 
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Rosenberg Self-Esteem Scale 
Please tick ONE set of brackets to indicate how much you agree/disagree 
with each statement in relation to how you have felt over the past month. 
 
  Strongly 
Disagree 
(0) 
 
Disagree 
(1) 
 
Agree 
(2) 
Strongly 
Agree 
(3) 
 
1. On the whole I am satisfied with 
myself. 
(   ) (   ) (   ) (   ) 
2. At times I am no good at all.  (   ) (   ) (   ) (   ) 
3. I feel that I have a number of 
good qualities.  
(   ) (   ) (   ) (   ) 
4. I am able to do things as well as 
most other people.  
(   ) (   ) (   ) (   ) 
5. I feel I do not have much to be 
proud of. 
(   ) (   ) (   ) (   ) 
6. I certainly feel useless at times. (   ) (   ) (   ) (   ) 
7. I feel I am a person of worth, at 
least on equal plane of others. 
(   ) (   ) (   ) (   ) 
8. I wish I could have more respect 
for myself.  
(   ) (   ) (   ) (   ) 
9. All in all I am inclined to think I 
am a failure.  
(   ) (   ) (   ) (   ) 
10. I take a positive attitude toward 
myself.  
(   ) (   ) (   ) (   ) 
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Edinburgh Postnatal Depression Scale 
Please TICK the answer which comes closest to how you have felt  
IN THE PAST 7 DAYS, not just how you feel today. 
1. I have been able to laugh 
and see the funny side of 
things. 
 
 As much as I always could (   ) 
 Not quite so much now (   ) 
 Definitely not so much now (   ) 
 Not at all (   ) 
 
6. Things have been getting on 
top of me.   
 Yes, most of the time I 
haven’t been able to cope at 
all 
(   )
 Yes, sometimes I haven’t 
been coping as well as usual 
(   )
 Not, most of the time I have 
coped quite well  
(   )
 No, I have been coping as 
well as ever  
(   )
 
2. I have looked forward with 
enjoyment to things.  
 As much as I ever did (   ) 
 Rather less than I used to (   ) 
 Definitely less than I used to (   ) 
 Hardly at all (   ) 
 
7. I have been so unhappy 
that I have had difficulty 
sleeping. 
 
 Yes, most of the time (   )
 Yes, sometimes (   )
 Not very often (   )
 No, not at all (   )
 
3. I have blamed myself 
unnecessarily when things 
went wrong. 
 
 Yes, most of the time (   ) 
 Yes, some of the time (   ) 
 Not very often (   ) 
 No, never (   ) 
 
8. I have felt sad or miserable. 
 
 Yes, most of the time (   )
 Yes, quite often (   )
 Not very often (   )
 No, not at all (   )
 
4. I have been anxious or 
worried for no good reason.  
 No, not at all (   ) 
 Hardly ever (   ) 
 Yes, sometimes  (   ) 
 Yes, very often (   ) 
 
9. I have been so unhappy 
that I have been crying.  
 Yes, most of the time (   )
 Yes, quite often (   )
 Only occasionally (   )
 No, never (   )
 
5. I have felt scared or panicky 
for no very good reason.   
 Yes, quite a lot  (   ) 
 Yes, sometimes (   ) 
 No, not much  (   ) 
 No, not at all (   ) 
 
10. The thought of harming 
myself has occurred to me.   
 Yes, quite often (   )
 Sometimes (   )
 Hardly ever (   )
 Never (   )
 
 399 
 
Body Attitude Questionnaire 
Please tick ONE set of brackets to indicate how much you agree/disagree with 
each statement in relation to how you have felt over the past month. 
  Definitely 
Disagree 
(1) 
Mostly 
Disagree 
(2) 
Neutral 
 
(3) 
Mostly 
Agree 
(4) 
Definitely 
Agree 
(5) 
1. I usually felt physically 
attractive  
(   ) (   ) (   ) (   ) (   ) 
2. People hardly ever found me 
sexually attractive. 
(   ) (   ) (   ) (   ) (   ) 
3. I got so worried about my 
shape that I felt I ought to 
diet 
(   ) (   ) (   ) (   ) (   ) 
4. I felt fat when I couldn't get 
clothes over my hips. 
(   ) (   ) (   ) (   ) (   ) 
5. I felt satisfied with my face.
  
(   ) (   ) (   ) (   ) (   ) 
6. I worried that other people 
could see rolls of fat around 
my waist and stomach. 
(   ) (   ) (   ) (   ) (   ) 
7. I thought I deserved the 
attention of the opposite 
sex. 
(   ) (   ) (   ) (   ) (   ) 
8. I hardly ever felt fat.  (   ) (   ) (   ) (   ) (   ) 
9. There were more important 
things in life than the shape 
of my body.  
(   ) (   ) (   ) (   ) (   ) 
10. I felt fat when I wore clothes 
that were tight around the 
waist.   
(   ) (   ) (   ) (   ) (   ) 
11. I quickly became exhausted 
if I overdid it.  
(   ) (   ) (   ) (   ) (   ) 
12. When I wore loose clothing 
it made me feel thin. 
(   ) (   ) (   ) (   ) (   ) 
13. I hardly ever thought about 
the shape of my body. 
(   ) (   ) (   ) (   ) (   ) 
14. I was proud of my physical 
strength  
(   ) (   ) (   ) (   ) (   ) 
15. When I ate sweets, cakes or 
other high calorie food, it 
made me feel fat.  
(   ) (   ) (   ) (   ) (   ) 
16. I had a strong body.  (   ) (   ) (   ) (   ) (   ) 
17. I felt fat when I had my 
photo taken. 
(   ) (   ) (   ) (   ) (   ) 
18. I tried to keep fit.  (   ) (   ) (   ) (   ) (   ) 
19. When I thought about the 
shape of my body, it stopped 
me from concentrating. 
(   ) (   ) (   ) (   ) (   ) 
20. I was preoccupied with the (   ) (   ) (   ) (   ) (   ) 
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desire to be lighter. 
21. I often felt fat.  (   ) (   ) (   ) (   ) (   ) 
22. I spent a lot of time thinking 
about my weight. 
(   ) (   ) (   ) (   ) (   ) 
23. I was a bit of an ‘Iron-
Woman’. 
(   ) (   ) (   ) (   ) (   ) 
24. I felt fat when I was lonely.
  
(   ) (   ) (   ) (   ) (   ) 
25. People often complimented 
me on my looks. 
(   ) (   ) (   ) (   ) (   ) 
26. I felt fat when I could no 
longer get into clothes that 
used to fit me.  
(   ) (   ) (   ) (   ) (   ) 
27. I was never strong.  (   ) (   ) (   ) (   ) (   ) 
28. I tried to avoid clothes that 
make me feel especially 
aware of my shape.  
(   ) (   ) (   ) (   ) (   ) 
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COPE 
The following questions ask you to indicate what you generally do and feel 
when you experience stressful events.  Obviously, different events can bring 
about different responses, but please think about what you have usually done 
over the past month when you have been under a lot of stress. 
Please respond to each of the following items by placing a tick in the 
appropriate set of brackets.  Please try to respond to each item separately in 
your mind from each other, and answer every item. There are no "right" or 
"wrong" answers, so choose the most accurate answer for you - not what you 
think "most people" would say or do. 
  I usually 
don't  do this 
at all  
 
(1) 
I usually do 
this a little 
bit  
 
(2) 
I usually do 
this a 
medium 
amount 
(3) 
I usually do 
this a lot  
(4) 
1. I try to grow as a 
person as a result 
of the experience. 
(   ) (   ) (   ) (   ) 
2. I try to get advice 
from someone 
about what to do. 
(   ) (   ) (   ) (   ) 
3. I concentrate my 
efforts on doing 
something about 
it.  
(   ) (   ) (   ) (   ) 
4. I discuss my 
feelings with 
someone. 
(   ) (   ) (   ) (   ) 
5. I get used to the 
idea that it 
happened. 
(   ) (   ) (   ) (   ) 
6. I talk to someone 
to find out more 
about the 
situation. 
(   ) (   ) (   ) (   ) 
7. I make a plan of 
action. 
(   ) (   ) (   ) (   ) 
8. I accept that this 
has happened and 
that it can't be 
changed. 
(   ) (   ) (   ) (   ) 
9. I try to get 
emotional support 
from friends or 
relatives. 
(   ) (   ) (   ) (   ) 
10. I take additional 
action to try to get 
rid of the problem. 
(   ) (   ) (   ) (   ) 
11. I try to see it in a 
different light, to 
(   ) (   ) (   ) (   ) 
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make it seem 
more positive. 
12. I talk to someone 
who can do 
something 
concrete about 
the problem. 
(   ) (   ) (   ) (   ) 
13. I try to come up 
with a strategy 
about what to do. 
(   ) (   ) (   ) (   ) 
14. I get sympathy and 
understanding 
from someone. 
(   ) (   ) (   ) (   ) 
15. I look for 
something good in 
what is happening. 
(   ) (   ) (   ) (   ) 
16. I think about how I 
might best handle 
the problem. 
(   ) (   ) (   ) (   ) 
17. I accept the reality 
of the fact that it 
happened. 
(   ) (   ) (   ) (   ) 
18. I ask people who 
have had similar 
experiences what 
they did.  
(   ) (   ) (   ) (   ) 
19. I take direct action 
to get around the 
problem. 
(   ) (   ) (   ) (   ) 
20. I talk to someone 
about how I feel. 
(   ) (   ) (   ) (   ) 
21. I learn to live with 
it. 
(   ) (   ) (   ) (   ) 
22. I think hard about 
what steps to 
take. 
(   ) (   ) (   ) (   ) 
23. I do what has to 
be done, one step 
at a time. 
(   ) (   ) (   ) (   ) 
24. I learn something 
from the 
experience. 
(   ) (   ) (   ) (   ) 
 403 
 
Pregnancy Figure Rating Scale 
Below are a series of busts, bellies, and bottoms. Please circle ONE number from 
1 to 10, corresponding to the CURRENT size of your bust, belly, and bottom 
respectively.  The even numbers correspond to sizes falling between the two 
images on either side (i.e., number 10 is larger than the image depicted in 9). 
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Below are a series of busts, bellies, and bottoms. Please circle ONE number from 
1 to 10, corresponding to the IDEAL size of your bust, belly, and bottom 
respectively.  The even numbers correspond to sizes falling between the two 
images on either side (i.e., number 10 is larger than the image depicted in 9). 
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Dyadic Adjustment Scale 
The following statements relate to your relationship with your 
husband/partner. Please read each statement and then place a tick in the 
bracket that corresponds to how strongly you agree/disagree with each 
statement. 
 
 
How often do you and 
your partner agree on:  
 
 
 
Always 
Agree 
 
(5) 
 
 
Almost 
Always 
Agree 
(4) 
  
 
Occasiona
lly 
Disagree 
  (3) 
 
 
Frequen
tly 
Disagree 
(2) 
 
 
Almost 
Always 
Disagree 
(1) 
 
 
Always 
Disagree 
 
(0) 
1. Handling family 
finances 
(   ) (   ) (   ) (   ) (   ) (   ) 
2. Matters of 
recreation 
(   ) (   ) (   ) (   ) (   ) (   ) 
3. Religious matters (   ) (   ) (   ) (   ) (   ) (   ) 
4. Demonstrations of 
Affection 
(   ) (   ) (   ) (   ) (   ) (   ) 
5. Friends (   ) (   ) (   ) (   ) (   ) (   ) 
6. Sex relations (   ) (   ) (   ) (   ) (   ) (   ) 
7. Conventionality 
(correct or ‘proper’ 
behaviour) 
(   ) (   ) (   ) (   ) (   ) (   ) 
8. Philosophy of life (   ) (   ) (   ) (   ) (   ) (   ) 
9. Ways of dealing with 
parents or in-laws 
(   ) (   ) (   ) (   ) (   ) (   ) 
10. Aims, goals, and 
things believed 
important 
(   ) (   ) (   ) (   ) (   ) (   ) 
11. Making major 
decisions 
(   ) (   ) (   ) (   ) (   ) (   ) 
12. Amount of time 
spent together 
(   ) (   ) (   ) (   ) (   ) (   ) 
13. Household tasks (   ) (   ) (   ) (   ) (   ) (   ) 
14. Leisure time 
interests and 
activities 
(   ) (   ) (   ) (   ) (   ) (   ) 
15. Career decisions (   ) (   ) (   ) (   ) (   ) (   ) 
  All the 
time 
(5) 
Most of 
the time  
(4) 
More 
often 
than not 
(3) 
Occasionall
y 
 
(2) 
Rarely 
 
(1) 
Never  
 
(0) 
16. How often do you 
discuss or have you 
considered divorce, 
separation, or 
terminating your 
relationship? 
 
(   ) 
 
(   ) 
 
(   ) 
 
(   ) 
 
(   ) 
 
(   )
17. How often do 
you/your partner 
leave the house after 
a fight? 
(   ) (   ) (   ) (   ) (   ) (   )
18. In general, how often       
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do you think that 
things between you 
and your partner are 
going well? 
(   ) (   ) (   ) (   ) (   ) (   ) 
19. Do you confide in 
your partner? 
(   ) (   ) (   ) (   ) (   ) (   ) 
20. Do you ever regret 
that you married (or 
lived together)?  
(   ) (   ) (   ) (   ) (   ) (   ) 
21. How often do you 
and your partner 
argue? 
(   ) (   ) (   ) (   ) (   ) (   ) 
22. How often do you 
and your partner 
“get on each others’ 
nerves?” 
(   ) (   ) (   ) (   ) (   ) (   ) 
 
 
  Every day 
(0) 
Almost 
every day 
(1) 
Occasionally 
(2) 
Rarely 
(3) 
Never 
(4) 
23. Do you kiss your 
partner?  
(   ) (   ) (   ) (   ) (   ) 
24. Do you and your 
partner engage in 
outside interests 
together? 
(   ) (   ) (   ) (   ) (   ) 
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How often would you say the following events occur between you and your partner? 
 
  Never 
 
 
(0) 
Less 
than 
once a 
month 
(1) 
Once or 
twice a 
month 
 
(2) 
Once or 
twice a 
week 
(3) 
Once a 
day 
 
(4) 
More 
often 
 
(5) 
25. Have a stimulating 
exchange of ideas 
(   ) (   ) (   ) (   ) (   ) (   ) 
26. Laugh together (   ) (   ) (   ) (   ) (   ) (   ) 
27. Calmly discuss 
something 
(   ) (   ) (   ) (   ) (   ) (   ) 
28. Work together on a 
project 
(   ) (   ) (   ) (   ) (   ) (   ) 
 
 
There are some things about which couples sometimes agree and sometimes disagree. Please 
indicate if either item below caused differences of opinions or were problems in your 
relationship during the past month.  
 
  Yes 
(0) 
No 
(1) 
29. Being too tired for sex. (   ) (   ) 
30. Not showing love. (   ) (   ) 
 
 
31.  The dots on the following line represent different degrees of happiness in a relationship. 
The middle point, “happy,” represents the degree of happiness of most relationships. 
Please circle the dot which best describes the degree of happiness, all things considered, 
of your current relationship. 
. . . . . . . 
Extremely 
Unhappy 
Fairly 
Unhappy 
A Little 
Unhappy 
Happy Very Happy Extremely 
Happy 
Perfect 
 
32.  Which one of the following statements best describes how you feel about the future 
of your relationship? (please place a tick next to the appropriate statement) 
 
______ I want desperately for my relationship to succeed, and would go to almost any 
length to see that it does. 
______ I want very much for my relationship to succeed, and will do all I can to see that it 
does. 
______ I want very much for my relationship to succeed, and will do my fair share to see 
that it does. 
______ It would be nice if my relationship succeeded, but I can’t do much more than I am 
doing now to help it succeed. 
______ It would be nice if it succeeded, but I refuse to do any more than I am doing now to 
keep the relationship going. 
______ My relationship can never succeed, and there is no more that I can do to keep the 
relationship going. 
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Revised Prenatal Coping Inventory  
Please place a tick in the appropriate set of brackets to indicate how often you 
have you used the following strategies as a way of managing some of the 
strains and challenges that are sometimes associated with being pregnant. 
  Never   
 
(0) 
Rarely  
 
(1) 
Occasi-
onally  
 
(2)  
Often      
 
(3)  
Almost 
Always  
(4)  
1. Imagined how the birth will 
go 
(   ) (   ) (   ) (   ) (   ) 
2. Talked to people about what 
it takes to raise a child 
(   ) (   ) (   ) (   ) (   ) 
3. Compared yourself to 
women having a more 
difficult pregnancy 
(   ) (   ) (   ) (   ) (   ) 
4. Taken out frustrations on 
other people 
(   ) (   ) (   ) (   ) (   ) 
5. Asked doctors or nurses 
about the birth 
(   ) (   ) (   ) (   ) (   ) 
6. Read from the bible or a 
book of prayers 
(   ) (   ) (   ) (   ) (   ) 
7. Tried to keep your feelings 
about being pregnant to 
yourself 
(   ) (   ) (   ) (   ) (   ) 
8. Tried to focus on what it 
important in life 
(   ) (   ) (   ) (   ) (   ) 
9. Slept in order to escape 
problems 
(   ) (   ) (   ) (   ) (   ) 
10. Thought about what it will be 
like after the baby comes 
(   ) (   ) (   ) (   ) (   ) 
11. Planned how you will handle 
the birth 
(   ) (   ) (   ) (   ) (   ) 
12. Spent time or talked with 
someone who just had a 
baby 
(   ) (   ) (   ) (   ) (   ) 
13. Made plans to get baby 
clothes or supplies 
(   ) (   ) (   ) (   ) (   ) 
14. Prayed for strength or 
courage to get through your 
pregnancy 
(   ) (   ) (   ) (   ) (   ) 
15. Gotten advice and 
understanding from 
someone about your 
pregnancy 
(   ) (   ) (   ) (   ) (   ) 
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16. Tried not to think about the 
birth 
(   ) (   ) (   ) (   ) (   ) 
17. Spent time with other 
pregnant women or talked 
with them 
(   ) (   ) (   ) (   ) (   ) 
18. Told yourself that things 
could  be worse 
(   ) (   ) (   ) (   ) (   ) 
19. Planned how you or 
someone else will take care 
of the baby 
(   ) (   ) (   ) (   ) (   ) 
20. Imagined or pretended being 
the mother of a newborn 
(   ) (   ) (   ) (   ) (   ) 
21. Wished that the birth was 
already over 
(   ) (   ) (   ) (   ) (   ) 
22. Tried to make yourself feel 
better with food 
(   ) (   ) (   ) (   ) (   ) 
23. Thought about pregnant 
women who are doing better 
than you 
(   ) (   ) (   ) (   ) (   ) 
24. Tried to stay away from 
other people 
(   ) (   ) (   ) (   ) (   ) 
25. Prayed that the birth will go 
well 
(   ) (   ) (   ) (   ) (   ) 
26. Talked to family or friends 
about what it is like to give 
birth 
(   ) (   ) (   ) (   ) (   ) 
27. Prayed that the baby will be 
healthy 
(   ) (   ) (   ) (   ) (   ) 
28. Wished that you weren’t 
pregnant 
(   ) (   ) (   ) (   ) (   ) 
29. Tried to keep your feelings 
about the pregnancy from 
interfering with things you 
had to do  
(   ) (   ) (   ) (   ) (   ) 
30. Felt that having a baby was 
fulfilling a lifetime dream or 
goal 
(   ) (   ) (   ) (   ) (   ) 
31. Gone to church, synagogue, 
a mosque, or other place of 
worship 
(   ) (   ) (   ) (   ) (   ) 
32. Read or watched something 
about childbirth that 
described what it would be 
like 
(   ) (   ) (   ) (   ) (   ) 
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Active Australia Survey 
The next questions are about any physical activities that you may have carried 
out  
in the last week. If you have not participated in any of the following activities,  
please enter ‘0’ in each box 
 
 
1. In the last week, how many times have you walked continuously, for at least 10 
minutes, for recreation, exercise or to get to or from places? 
□□times 
2. What do you estimate was the total time that you spent walking in this way in the last 
week? 
In hours and/or minutes 
□□hours □□minutes 
 
3. In the last week, how many times did you do any other more moderate physical 
activities that you have not already mentioned? (e.g., gentle swimming, social tennis, 
golf) 
□□times 
4. What do you estimate was the total time that you spent doing these activities in the 
last week? 
In hours and/or minutes 
□□hours □□minutes 
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Food Frequency Questionnaire 
The following questions are designed to estimate your usual pattern of 
food intake by providing us with information on how often, on average, 
you consumed certain foods and beverages during the past 3 months. 
 
 
1. How many serves of vegetables do you usually eat each day? (a ‘serve’ = ½ cup 
cooked vegetables or 1 cup of salad vegetables).  
1      1 serve or less                           2       2-3 serves 
3     4-5 serves                                   4       6 serves or more              
5     Don’t eat vegetables 
 
2. How many serves of fruit do you usually eat each day? (a ‘serve’  = 1 medium piece 
or 2 small pieces of fruit or 1 cup of diced pieces).  
1       1 serve or less                        2      2-3 serves 
3       4-5 serves                                4      6 serves or more                  
5      Don’t eat fruit 
 
 
 
 
You have reached the end of the questionnaire.  
Please ensure that you have answered all 
questions on all pages. 
 
Thank you for your participation! 
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Maternal and Infant Wellbeing Study 
(T3 ~ 36 weeks pregnant) 
 
 
 
 
 
 
 
Thank you for taking the time to complete the 
following information.  
Your responses will remain strictly confidential. 
 
 
 
Today’s date is: ………………………………………. 
 
How many weeks pregnant are you at present? …..………........ 
 
Estimated due date ………………………………………………………………… 
 
 
 
GENERAL INFORMATION  
 
1. Your Current weight……………….…kilograms 
2. Was your weight measured by a trained health professional? 
 (1) yes   (2) no 
 
 
Thank you for your time
ID: ………. 
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APPENDIX F 
“Antenatal Weight Tracking Passport” 
Thank you for your continuing 
support and participation in the 
HIPP study! The information we 
collect from you is vitally important 
to understanding your health and 
wellbeing during pregnancy and 
after the birth of your baby. 
 
You have provided your consent to 
be weighed at each antenatal visit 
by your GP, obstetrician, or 
midwife. This forms an important 
part of the study. 
 
 Please ask your health 
professional to weigh you at each 
antenatal visit, including the day of 
delivery of your baby, and record it 
in this booklet. 
Hi! My name is 
______________________.  
 
I am participating in the HIPP 
(Health in Pregnancy and Post Birth) 
Study.  
The study is being conducted by 
Associate Professor Helen Skouteris, 
Ms Briony Hill and Ms Jo Phillips 
from the School of Psychology at 
Deakin University in conjunction 
with Sunshine Hospital, Western 
Health. 
 
Please weigh me each time I visit you 
and record it in this booklet.  
Thanks for your help! 
Antenatal Visit 1 
Date __________ 
 
Weeks’ pregnant _______ 
 
Weight ______________kg 
 
Measured by 
______________________    
(Health professional’s 
signature) 
Antenatal Visit 2 
Date __________ 
 
Weeks’ pregnant ______ 
 
Weight ______________kg 
 
Measured by 
_________________________   
(Health professional’s 
signature) 
 
Antenatal Visit 3 
Date __________ 
 
Weeks’ pregnant _______ 
 
Weight ______________kg 
 
Measured by 
______________________    
(Health professional’s 
signature) 
Antenatal Visit 4 
Date __________ 
 
Weeks’ pregnant ______ 
 
Weight ______________kg 
 
Measured by 
_________________________   
(Health professional’s 
signature) 
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Antenatal Visit 5 
Date __________ 
 
Weeks’ pregnant _______ 
 
Weight ______________kg 
 
Measured by 
______________________    
(Health professional’s 
signature) 
Antenatal Visit 6 
Date __________ 
 
Weeks’ pregnant ______ 
 
Weight ______________kg 
 
Measured by 
_________________________   
(Health professional’s 
signature) 
 
Antenatal Visit 7 
Date __________ 
 
Weeks’ pregnant _______ 
 
Weight ______________kg 
 
Measured by 
______________________    
(Health professional’s 
signature) 
Antenatal Visit 8 
Date __________ 
 
Weeks’ pregnant ______ 
 
Weight ______________kg 
 
Measured by 
_________________________   
(Health professional’s 
signature) 
 
Antenatal Visit 9 
Date __________ 
 
Weeks’ pregnant _______ 
 
Weight ______________kg 
 
Measured by 
______________________    
(Health professional’s 
signature) 
Antenatal Visit 10 
Date __________ 
 
Weeks’ pregnant ______ 
 
Weight ______________kg 
 
Measured by 
_________________________   
(Health professional’s 
signature) 
 
Day of Delivery 
Date __________ 
 
Weeks’ pregnant _______ 
 
Weight ______________kg 
 
Measured by 
______________________    
(Health professional’s 
signature) 
 
Thank you for collecting this 
important information for us!  
 
Please return this Antenatal Weight 
Tracking Passport to your study 
researcher with your first post birth 
questionnaire. 
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APPENDIX G 
 
Supporting File 
 
 
Testing a Path Model of Demographic, Psychosocial, Health Behaviour 
Change and Behavioural Predictors of Excessive Gestational Weight Gain 
 
Briony Hill* (Hons), Helen Skouteris (PhD), Matthew Fuller-Tyszkiewicz (PhD), 
Emily J. Kothe (PhD), and Skye McPhie (DPsych) 
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Table A. Explained variance (R2), odds ratios (OR) and 95% Confidence Intervals (95% CI) for the unadjusted and adjusted models for Time 1 
predictors of excessive gestational weight gain.   
  Unadjusted model Adjusted model 
    95% CI   95% CI  
IV Block IV R2 OR Lower Upper R2 
change 
OR Lower Upper p-
value 
T1 Maternal 
Psychologica
l Factors 
Anxiety .003 1.050 .922 1.196 .009 .968 .822 1.141 .701 
Stress  .995 .894 1.107  .951 .832 1.086 .456 
Depression  1.008 .9221 1.103  1.009 .895 1.137 .885 
 Self-esteem  1.001 .941 1.064  1.051 .962 1.148 .268 
 Psychiatric History  .951 .565 1.600  .808 .418 1.560 .525 
T1 
Knowledge 
GWG Knowledge .004 .727 .440 1.203 .001 1.187 .641 2.195 .586 
T1 
Familial/soci
o-contextual 
Factors 
Age .030 1.013 .955 1.075 .039 1.034 .961 1.113 .374 
Pre-pregnancy BMI  1.020 .971 1.072  1.004 .941 1.071 1.004 
Family Income  .892 .772 1.030  .842 .708 1.001 .051 
Education  .928 .797 1.080  .908 .751 1.096 .314 
 Parity  1.112 .820 1.501  1.331 .910 1.947 .140 
 Relationship satisfaction  .979 .950 1.009  .973 .939 1.009 .143 
 Social Support  1.050 .769 1.433  1.154 .783 1.700 .470 
T1 Coping 
Skills 
COPE -Growth .018 1.001 .881 1.138 .015 .980 .843 1.142 .800 
COPE-Instrument  .897 .780 1.031  .922 .773 1.098 .362 
 COPE-Active  1.009 .857 1.188  .984 .812 1.192 .871 
 COPE-Emotional  1.049 .927 1.186  1.006 .861 1.176 .937 
 COPE-Acceptance  1.019 .892 1.165  1.054 .895 1.241 .530 
 COPE-Planning  .985 .842 1.152  1.106 .911 1.342 .308 
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  Unadjusted model Adjusted model 
    95% CI   95% CI  
IV Block IV R2 OR Lower Upper R2 
change 
OR Lower Upper p-
value 
 PCI-Planning  1.011 .982 1.042  1.019 .982 1.057 .323 
 PCI-Avoidance  1.038 .995 1.082  1.041 .971 1.117 .258 
 PCI-Spiritual  1.009 .957 1.064  .995 .931 1.062 .874 
T1 Body 
Image 
BAQ-attractiveness .031 .942 .871 1.034 .025 .976 .865 1.103 .700 
BAQ-feeling fat  .980 .944 1.0197  .979 .933 1.026 .376 
 BAQ-strength  1.001 .944 1.060  1.011 .937 1.090 .787 
 BAQ-salience  1.001 .982 1.194  1.074 .953 1.211 .243 
 Bust dissatisfaction  .868 .714 1.054  .835 .650 1.073 .158 
 Belly dissatisfaction  .971 .825 1.149  .928 .757 1.136 .469 
 Buttocks dissatisfaction  1.270 1.038 1.552  1.401 1.088 1.803 .009 
T1 Self-
efficacy 
Confidence-diet .039 .840 .685 1.031 .008 .916 .663 1.267 .598 
Confidence-PA  1.149 .953 1.386  1.107 .808 1.517 .526 
 Confidence-GWG  .604 .423 .861  .654 .386 1.112 .117 
T1 
Motivation 
Readiness-diet .038 .632 .474 .849 .026 .611 .423 .883 .009 
Readiness-PA  1.224 .951 1.575  1.165 .833 1.613 .372 
 Readiness-GWG  .841 .618 1.146  .846 .575 1.247 .399 
 Importance-diet  1.155 .890 1.499  1.421 1.026 1.970 .035 
 Importance-PA  1.047 .842 1.302  .994 .764 1.294 .964 
 Importance-GWG  1.047 .700 1.565  1.176 .713 1.938 .526 
T1 PA and 
Diet 
PA frequency .017 .985 .915 1.060 .011 .998 .910 1.095 .996 
PA duration  1.000 .997 1.002  1.000 .997 1.003 .947 
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  Unadjusted model Adjusted model 
    95% CI   95% CI  
IV Block IV R2 OR Lower Upper R2 
change 
OR Lower Upper p-
value 
 Vegetable intake  .746 .581 .958  .740 .549 .998 .049 
 Fruit intake  .957 .741 1.236  1.101 .810 1.499 .539 
Bold values indicate p<.1 for adjusted model 
Abbreviations – IV: independent variable; GWG: gestational weight gain; BMI: body mass index; COPE-growth: general coping – positive 
reinterpretation and growth; COPE-instrument: general coping – instrumental social support; COPE-active: general coping – active coping; 
COPE-emotional: general coping – emotional social support; COPE-acceptance: general coping – acceptance; COPE-planning: general coping – 
planning; PCI-planning: pregnancy-specific coping – planning; PCI-avoidance: pregnancy-specific coping –avoidance; PCI-spiritual: pregnancy-
specific coping – spiritual; BAQ: Body Attitudes Questionnaire; PA: physical activity 
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Table B. Explained variance (R2), odds ratios (OR) and 95% Confidence Intervals (95% CI) for the unadjusted and adjusted models for Time 2 
predictors of excessive gestational weight gain.   
  Unadjusted model Adjusted model 
    95% CI   95% CI  
IV Block IV R2 OR Lower Upper R2 
change 
OR Lower Upper p-value 
T2 Maternal 
Psychological 
Factors 
Anxiety .017 1.109 .981 1.253 .085 1.091 .928 1.282 .294 
Stress  1.059 .955 1.175  1.037 .912 1.178 .580 
Depression  .924 .851 1.004  .910 .824 1.004 .060 
 Self-esteem  .969 .903 1.039  1.015 .918 1.123 .770 
 Psychiatric History  1.022 ..605 1.725  .871 .469 1.620 .663 
T2 Knowledge GWG Knowledge .002 1.243 .742 2.085 .001 1.238 .638 2.406 .528 
T2 
Familial/socio-
contextual 
Factors 
Age .030 1.017 .959 1.079 .044 1.069 .995 1.148 .069 
Pre-pregnancy BMI  1.018 .969 1.069  1.009 .948 1.073 .784 
Family Income  .855 .766 1.024  .794 .660 .955 .014 
Education  .928 .805 1.087  .901 .755 1.076 .250 
 Parity  1.104 .820 1.487  1.214 .845 1.742 .294 
 Relationship satisfaction  .989 .960 1.019  .975 .938 1.013 .195 
 Social Support  1.012 .708 1.448  1.068 .606 1.714 .784 
T2 Coping COPE -Growth .022 1.048 .906 1.211 .026 1.058 .885 1.265 .536 
 COPE-Instrument  .968 .816 1.148  .923 .756 1.126 .428 
 COPE-Active  1.053 .876 1.265  1.062 .851 1.324 .595 
 COPE-Emotional  1.021 .882 1.182  1.108 .923 1.330 .272 
 COPE-Acceptance  .933 .806 1.081  .915 .768 1.091 .323 
 COPE-Planning  .892 .757 1.051  .914 .751 1.111 .366 
 PCI-Planning  1.023 .988 1.059  1.048 1.003 1.096 .038 
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  Unadjusted model Adjusted model 
    95% CI   95% CI  
IV Block IV R2 OR Lower Upper R2 
change 
OR Lower Upper p-value 
 PCI-Avoidance  1.021 .974 1.069  1.026 .957 1.100 .471 
 PCI-Spiritual  1.024 .966 1.085  .998 .925 1.076 .954 
T2 Body 
Image 
BAQ-attractiveness .023 .999 .902 1.106 .019 .940 .822 1.075 .368 
BAQ-feeling fat  1.040 .996 1.087  1.014 .961 1.069 .614 
 BAQ-strength  1.040 .971 1.114  1.075 .979 1.180 .128 
 BAQ-salience  .942 .840 1.057  .956 .832 1.098 .527 
 Bust dissatisfaction  .937 .772 1.136  .893 .708 1.127 .342 
 Belly dissatisfaction  1.054 .931 1.193  1.055 .908 1.225 .485 
 Buttocks dissatisfaction  1.144 .929 1.409  1.203 .944 1.532 .135 
T2 Self-
efficacy 
Confidence-diet .027 .831 .684 1.009 .010 .953 .688 1.321 .773 
Confidence-PA  1.151 .960 1.379  1.087 .791 1.494 .606 
 Confidence-GWG  .748 .567 .987  .652 .426 .999 .050 
T2 Motivation Readiness-diet .029 .798 .629 1.012 .014 .774 .557 1.076 .128 
 Readiness-PA  1.111 .889 1.389  1.126 .836 1.528 .447 
 Readiness-GWG  .715 .481 1.064  .760 .457 1.266 .292 
 Importance-diet  .913 .730 1.141  .898 .674 1.196 .462 
 Importance-PA  1.078 .869 1.337  1.104 .827 1.474 .503 
 Importance-GWG  1.318 .861 2.017  1.311 .896 2.547 .121 
T2 PA and 
Diet 
PA frequency .002 1.005 .935 1.081 .009 1.040 .947 1.141 .414 
PA duration  .999 .997 1.002  .999 .996 1.002 .332 
 Vegetable intake  .929 .716 1.206  .926 .671 1.278 .640 
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  Unadjusted model Adjusted model 
    95% CI   95% CI  
IV Block IV R2 OR Lower Upper R2 
change 
OR Lower Upper p-value 
 Fruit intake  1.044 .804 1.355  1.282 .923 1.780 .138 
Bold values indicate p<.1 for adjusted model 
Abbreviations – IV: independent variable; GWG: gestational weight gain; BMI: body mass index; COPE-growth: general coping – positive 
reinterpretation and growth; COPE-instrument: general coping – instrumental social support; COPE-active: general coping – active coping; 
COPE-emotional: general coping – emotional social support; COPE-acceptance: general coping – acceptance; COPE-planning: general coping – 
planning; PCI-planning: pregnancy-specific coping – planning; PCI-avoidance: pregnancy-specific coping –avoidance; PCI-spiritual: pregnancy-
specific coping – spiritual; BAQ: Body Attitudes Questionnaire; PA: physical activity 
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APPENDIX H 
 
Additional Files 
 
Do We Know How to Design Effective Health Coaching Interventions: A 
Systematic Review of the State of the Literature 
 
Briony Hill (BAppSci(Hons)), Ben Richardson (PhD) and Helen Skouteris 
(PhD) 
School of Psychology, Deakin University, Melbourne, Australia 
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Additional File 1: Electronic Search Strategy  
 
MEDLINE 
Limiters: January 2000 to current, Scholarly (peer reviewed) journals, English 
language 
 
1. Health Coach* 
2. Random* Control* Trial 
3. 1 AND 2 
4. Health 
5. Behav* Change Facilitation 
6. 4 AND 5 
7. Chronic 
8. Health behav* Management 
9. 7 AND 8 AND 2 
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Additional File 2: Excluded Studies with Reasons 
# Authors Reason 
1 Alm et al., 2008 Qualitative study 
2 Bennett et al., 2005 Not an RCT 
3 Bennett et al., 2009 Protocol paper 
4 Bray et al., 2008 Not an RCT 
5 Butterworth et al., 2006 Not an RCT 
6 Butterworth, Linden, & 
McClay, 2007 
Review paper 
7 Eakin et al., 2008 Protocol paper 
8 Ghorob et al., 2011 Protocol paper 
9 Hawkes et al., 2009 Not an RCT 
10 Holland et al., 2003 Results of intervention not presented 
11 Linden et al., 2010 Not an RCT 
12 Lisspers et al., 1999 Not an RCT 
13 Lorig et al., 2008 Not a coaching intervention 
14 Naser et al., 2008 Study included counseling but not coaching 
15 Olsen & Nesbitt, 2010 Review paper 
16 Osborne et al., 2007 Not an RCT 
17 Parry et al., 2006 Qualitative study 
18 Rice et al., 2008 Not an RCT 
19 Schuessler et al., 2007 Not an RCT 
20 Sjöquist et al., 2010 Reports on the same results as Brodin et al., 
2008 (included in review), coming to similar 
conclusions. Thus only the paper most relevant 
to the review was included 
21 Spence et al., 2008 Not an RCT 
22 Steptoe et al., 2001 Study included counseling but not coaching 
23 Vale et al., 2002 Pilot study preceding Vale et al. 2003 
24 Vale, Jelinek, & Best, 2005 Results of intervention not presented  
25 Williams et al., 2002 Protocol paper 
26 Yen et al., 2001 Not an RCT 
27 Young et al., 2007 Protocol paper 
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APPENDIX I 
Plain Language Statements, Consent Forms, Participant Distress Letter, and 
Questionnaires for the Intervention Study 
Participant Information and Consent Form - Eastern Health 
Project Title:      Health In Pregnancy and Post-birth: The HIPP Study 
Principal Researchers:  Associate Professor Helen Skouteris (School of 
Psychology, Deakin University, Burwood) and Professor Marita McCabe, (School 
of Psychology, Deakin University, Burwood), Professor Bridie Kent (School of 
Nursing, Deakin university/Eastern Health), Professor Jeannette Milgrom (School 
of Psychology, The University of Melbourne). 
1. Introduction  
You are invited to take part in this research project being conducted by Deakin 
University. This is because you are currently 12-18 weeks pregnant. The research 
project aims to test forms of support to help pregnant women adopt healthy 
attitudes, eating patterns and exercise habits to enable them to achieve a 
healthy weight during and after pregnancy.  
 
This Participant Information and Consent Form tells you about the research 
project. It explains what is involved to help you decide if you want to take part. 
Please read this information carefully. Ask questions about anything that you 
don’t understand or want to know more about. Before deciding whether or not 
to take part, you might want to talk about it with a relative, friend or your local 
health worker. 
 
Participation in this research is voluntary. If you don’t wish to take part, you 
don’t have to. 
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If you decide you want to take part in the research project, you will be asked to 
sign the consent section.  
By signing it you are telling us that you: 
x understand what you have read;  
x consent to take part in the research project; 
x consent to be involved in the measurements and questionnaires 
described; 
x consent to the use of your personal and health information as described. 
You will be given a copy of this Participant Information and Consent Form to 
keep. 
2. What is the purpose of this research project? 
The aim of this project is to evaluate the effect of a healthy lifestyle program 
designed to support changes to behaviours in relation to eating and physical 
activity as well as changes in psychological factors such as motivation, 
confidence, mood, and body image concerns, with the aim of maintaining 
healthy weight gain during pregnancy.  
 
The importance of childbearing in the development of obesity in women has 
been recognised for over a decade. With approximately 50% of Australian adult 
women of childbearing age overweight or obese, the impact of pregnancy on 
women’s weight status cannot be ignored.  
 
We aim to recruit at least 264 pregnant women into the project from a number 
of health services in Victoria. Participants will be randomly allocated to one of 
two groups: women in one group will participate in group education sessions 
along with usual care from their health service. The other group of women will 
participate in a health coaching program: including one-on-one sessions with a 
health coach and a number of group education sessions, alongside usual care.  
 
This research has been funded by a grant from the National Health and Medical 
Research Council of Australia (NHMRC).  
3. What does participation in this research project involve? 
If you agree to participate, information will be obtained throughout your 
pregnancy and in the year following the birth of your baby, in person, from your 
hospital records and also in the form of a questionnaire. Information obtained 
from hospital records will include: demographic information (e.g., age, ethnicity), 
birth outcomes (e.g., birth weight, delivery type) and information regarding 
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medical history/health issues. The questionnaire will include: demographic 
information (e.g., age), height and weight, and measures of motivation, 
confidence and readiness and perceived importance of adopting healthy lifestyle 
behaviours for weight management, depressive symptoms and body 
dissatisfaction. You will be asked to complete a questionnaire between 14-19 
weeks and at 32 weeks during pregnancy and 6 weeks, 6 months and 12 months 
after the birth of your baby; these questionnaires will be administered by a 
researcher either in person or over the phone. The questionnaire will take no 
more than 30 minutes to complete each time. Height, weight and waist 
circumference will be measured in a consulting room at Box Hill Hospital, Eastern 
Health at the beginning of your pregnancy and follow-up height, weight and 
waist circumference measurements will be taken 12 months post-birth. You will 
also be encouraged to ask your healthcare professional to record your weight 
during antenatal and postnatal appointments, up until your baby is 12 months 
old. 
  
Education Group 
Women assigned to the Education group will attend 2 x 2 hour group education 
sessions (6 -12 women in the group) including the following key topics: dietary 
and physical activity guidelines in pregnancy; beliefs about pregnancy weight 
gain and body image; beliefs about weight loss and body image post-birth; mood 
changes during pregnancy; factors that protect a women against symptoms of 
depression; and the negative consequence of postpartum weight retention for 
maternal and infant/child health. These group sessions will take place when 
women are 20 and 22 weeks gestation in a room at Box Hill Hospital, Eastern 
Health.  
 
Health Coaching Group 
For women assigned to the health coaching program, the first one-on-one 
session lasts for one hour will and will take place between 16-19 weeks gestation 
(face to face, in a consulting room at Box Hill Hospital, Eastern Health) and the 
second for 30 minutes and will take place at 24 weeks gestation (via telephone).  
One or two brief follow-up telephone health sessions, for 15-minutes each time, 
will take place between 28-30 weeks gestation, and a follow up telephone call (5 
minutes) will take place at 2 weeks post birth to obtain delivery and birth details, 
and weight at delivery.   
 
Women assigned to the health coaching program will also participate in 2 x 2 
hour group education sessions (As described above). These group sessions will 
take place when women are 20 and 22 weeks gestation in a room at Box Hill 
Hospital, Eastern Health.  
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We ask all women who agree to participate in the project to be weighed at each 
antenatal visit (by your obstetrician or midwife) including just prior to giving 
birth. You will then pass these weight measurements on to the research team. 
Also, a number of women from each group will be invited to participate in a 
follow-up interview with a member of the research team 12 months after the 
birth of their baby to share their experiences of their involvement in the project 
and to gain an understanding of what resources women may need to assist them 
in adopting healthy lifestyle behaviours during gestation and post-birth. 
 
You will not be paid for your participation in this project. However, if you remain 
a participant in this study until the end of your pregnancy, you will have the 
chance to win one of 25 gift vouchers of differing amounts (13 x $20; 10 X $50 
and 2 X $250).  
4. What are the possible benefits? 
Participating in this research, may have a positive impact on your health, and 
may also contribute to knowledge about maternal health and wellbeing during 
and after pregnancy.  
5. What are the possible risks? 
There are no anticipated risks outside the normal day-to-day activities. However, 
given that the questionnaires will include questions regarding issues such as 
anxiety and stress, there is a slight possibility that you may experience some 
concern about your responses. Thus, you are invited to examine the 
questionnaire material before agreeing to participate. If you do participate and 
find that you are uncomfortable or overly worried about your responses to any 
of the questionnaire items, or if you find participation in the project distressing, 
you should contact Associate Professor Helen Skouteris on (03) 9251 7699 as 
soon as convenient. You will have the opportunity to discuss your concerns in a 
confidential manner and appropriate follow-up will be suggested if necessary.   
 
If considerable distress is revealed in the data obtained by the Researchers 
during the course of the study, you will be contacted by Associate Professor 
Skouteris and referred to someone who can be of assistance. Please be aware 
that there will be a delay between receiving your responses and the analysis of 
the information you provide. In turn, if you find yourself feeling sad or distressed 
at any point, you are encouraged to contact your GP and/or obstetrician. 
6. Do I have to take part in this research project? 
Participation in any research project is voluntary. If you do not wish to take part 
you are not obliged to. If you decide to take part and later change your mind, 
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you are free to withdraw from the project at any stage. Any information 
obtained from you to date will not be used and will be destroyed. Your decision 
whether to take part or not to take part, or to take part and then withdraw, will 
not affect your relationship with Deakin University in any way. 
 
Before you make your decision, a member of the research team will be available 
to answer any questions you have about the research project. You can ask for 
any information you want.  Sign the Consent Form only after you have had a 
chance to ask your questions and have received satisfactory answers. 
If you decide to withdraw from this project, please notify a member of the 
research team so they can inform you if there are any special requirements 
linked to withdrawing. 
7. How will I be informed of the final results of this research project? 
A summary of the findings will be provided to the School of Psychology, Deakin 
University and will be available for any interested participants to read at the 
completion of the study. Please email helen.skouteris@deakin.edu.au if you 
would like to receive a copy of this report. 
8. What will happen to information about me? 
Any information obtained in connection with this research project that can 
identify you will remain confidential and will only be used for the purpose of this 
research project. It will only be disclosed with your permission, except as 
required by law. You can be assured that you will not be identified by name in 
any way in the reporting of our results in publications and conference 
presentations. Any information we collect from you that can identify you will 
remain confidential and will be stored in a locked cabinet within the School of 
Psychology at Deakin University for a minimum of 6 years from the date of 
publication, after which time it will be securely disposed of.  
9. Can I access research information kept about me? 
In accordance with relevant Australian and/or Victorian privacy and other 
relevant laws, you have the right to access the information collected and stored 
by the researchers about you.  Please contact one of the researchers named at 
the end of this document if you would like to access your information. 
10. Is this research project approved? 
The ethical aspects of this research project have been approved by the Human 
Research Ethics Committees of Eastern Health and Deakin University.    
This project will be carried out according to the National Statement on Ethical 
Conduct in Human Research (2007) produced by the National Health and Medical 
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Research Council of Australia. This statement has been developed to protect the 
interests of people who agree to participate in human research studies. 
11. Who can I contact? 
The person you may need to contact will depend on the nature of your query. 
Therefore, please note the following: 
For further information or appointments: 
For further information concerning this project, contact Lauren Bruce on (03) 
9244 3042, email: lauren.bruce@deakin.edu.au, or Briony Hill on (03) 9244 6538, 
email: briony.hill@deakin.edu.au. If you have any problems which may be 
related to your involvement in the project (for example, feelings of distress), you 
can contact the principal researcher Associate Professor Helen Skouteris in the 
School of Psychology, Deakin University, 221 Burwood Highway, Burwood, 
Victoria, 3125, on 9251 7699 or email: helen.skouteris@deakin.edu.au 
 
For complaints: 
If you have any complaints about any aspect of the project, the way it is being 
conducted or any questions about being a research participant in general, then 
you may contact:   
Position: Chair Person 
 Eastern Health Research and Ethics Committee 
Telephone: 03 9895 3398 
Address:  3rd Floor, 5 Arnold Street, Box Hill, Vic, 3128.  
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Participant Information and Consent Form - Eastern Health 
Project Title:  Health In Pregnancy and Post birth: The HIPP 
Study 
Consent Form 
Participant Copy  
 
I have read and I understand the attached Plain Language Statement. 
I freely consent to participate in this project according to the conditions in the Plain 
Language Statement.  
I have been given a copy of the Plain Language Statement and Consent Form to keep. 
The researchers have agreed not to reveal my identity and personal details, including 
where information about this project is published, or presented in any public form. 
 
Participant’s Name (Printed) ………………………………………………………………….………. 
 
Participant’s Signature………………………………………………………..Date………………….. 
 
 
Declaration by researcher*: I have given a verbal explanation of the research project, its 
procedures and risks and I believe that the participant has understood that explanation. 
Researcher’s name (printed) …………………………………………………… 
Signature        Date 
 
The researchers will be applying for further funding to continue their research longer 
term. If you agree to be contacted for research studies of this type in the future please 
sign below. 
I consent to the researchers named here contacting me for future research 
studies that I am not obliged to take part in. 
Participant’s name: ……………………………………….   Signature: ……………………………. 
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Please keep this signed form for your records. 
 
 
Participant Information and Consent Form - Eastern Health 
Project Title:  Health In Pregnancy and Post birth: The HIPP 
Study 
Consent Form 
Researcher Copy  
 
I have read, or have had this document read to me in a language that I understand, and I 
understand the purposes, procedures and risks of this research project as described 
within it.  
I have had an opportunity to ask questions and I am satisfied with the answers I have 
received.  
I freely agree to participate in this research project, as described.  
I understand that I will be given a signed copy of this document to keep. 
Participant’s Name (Printed)  ………………………………………………………………….………. 
Participant’s Signature  ……………………………………………Date………………….. 
Participant’s Contact Details 
Address:  ……………………………………………………………………………………….……. 
Home Phone:  …………………………………………………………………….……. 
Mobile:  ………………………………………………………..…………………  
Email Address: ………………………………………………………………….……....  
Declaration by researcher*: I have given a verbal explanation of the research project, its 
procedures and risks and I believe that the participant has understood that explanation. 
Researcher’s name (printed) …………………………………………………… 
Signature        Date 
The researchers will be applying for further funding to continue their research longer 
term. If you agree to be contacted for research studies of this type in the future please 
sign below. 
I consent to the researchers named here contacting me for future research studies 
that I am not obliged to take part in. 
Participant’s name: ……………………………………….   Signature: ………………………………. 
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Note: All parties signing the consent section must date their own signature. 
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DEAKIN UNIVERSITY  
PLAIN LANGUAGE STATEMENT AND CONSENT FORM  
 
TO: Prospective Participants – Western Health 
 
Date: July 2011 
Full Project Title: Health In Pregnancy and Post Birth 
 
Principal Researcher: Associate Professor Helen Skouteris (School of 
Psychology, Deakin University, Burwood)  
Associate Researchers: Ms Briony Hill and Ms Jo Phillips (School of 
Psychology, Deakin University, Burwood) 
 
 
1. Your Consent 
You are invited to take part in this research project being conducted by Deakin 
University.   
This Plain Language Statement contains detailed information about the research 
project. Its purpose is to explain to you as openly and clearly as possible all the 
procedures involved in this project so that you can make a fully informed decision 
about whether you are going to participate.  
Once you understand what the project is about and if you agree to take part in it, 
you will be asked to sign the Consent Form. By signing the Consent Form, you 
indicate that you understand the information and that you give your consent to 
participate in the research project. Please do this prior to completing the 
questionnaires.  
You will be given a copy of the Plain Language Statement and Consent Form to 
keep as a record. 
A member of the Research team will be in contact with you shortly after receiving 
your signed consent form in regards to the next steps involved in participating in 
the study and to answer any questions you may have. 
 
 
2. Purpose and Background 
The purpose of this project is to investigate women’s general experiences during 
pregnancy and the first 12 months following birth. This includes issues 
associated with general mood as well as experiences related to self esteem, 
body image, relationship quality, weight gain, and parental stress.     
In order to obtain accurate and meaningful results, we aim to recruit 200 women 
into the project who will complete a series of questionnaires – three 
questionnaires throughout pregnancy and four questionnaires in the first 
postpartum year. You are invited to participate in this research project because 
you are currently in your first trimester of pregnancy. 
Results of the study may be used in the preparation of doctoral theses for Ms 
Briony Hill and Ms Jo Phillips. 
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3. Funding 
This project is being funded through a student PhD budget provided by the 
School of Psychology, Deakin University.  
 
4. Procedure  
If you agree to participate, you will be required to complete a series of 
questionnaires once every 2-6 months for approximately 18 months (3 
questionnaires across 6 months during pregnancy and 4 questionnaires during 
the 12 months following birth). The questionnaire pack will take approximately 
15-45 minutes to complete each time. The questionnaire will include questions 
about maternal and infant health and wellbeing: including questions about your 
relationships, your emotions, your pregnancy experiences, diet and exercise 
habits, as well as demographic information such as age and family income. 
Examples of questions that will be asked are “I found it difficult to relax” and “In 
the past 7 days I have been able to laugh and see the funny side of things”.  
Participants will receive all the questionnaires in the mail and will be asked to 
return these to the University using the reply paid envelopes which will be 
provided.  
Also, height, weight and waist circumference will be measured in either in a 
consulting room at Sunshine Hospital, Western Health, or at your home, at the 
beginning of your pregnancy, and follow-up height, weight and waist 
circumference measurements will be taken 12 months post-birth.  
If you would like assistance in completing the longer questionnaires, a member of 
the research team will be available to assist over the phone, by appointment. 
Please check the appropriate box on the consent form below. 
You will be offered 2 x $30.00 gift vouchers as reimbursement for your 
participation in the study. The first will be offered at 6 weeks post birth and 
another 12 months after the birth of your baby, after you have completed the 
relevant questionnaire. 
            
 
5. Possible Benefits 
By participating in this project, you will be making an invaluable contribution to a 
very important area of research concerning maternal health and wellbeing. The 
results obtained at the conclusion of the study will potentially have implications 
for numerous health professions, expectant mothers as well as the general 
community.  
Attaining a thorough and comprehensive understanding into women’s 
experiences in the first postpartum year can potentially indicate when early 
intervention would be most helpful so as to alleviate, or at least lessen, the 
distress experienced by a significant number of women both in Australia and 
overseas.  
 
6. Possible Risks 
There are no anticipated risks outside the normal day-to-day activities. However, 
given that the questionnaires will include questions regarding issues such as 
anxiety and stress, there is a slight possibility that you may experience some 
concern about your responses. Thus, you are invited to examine the 
questionnaire material before agreeing to participate. If you do participate and 
find that you are uncomfortable or overly worried about your responses to any of 
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the questionnaire items, or if you find participation in the project distressing, you 
should contact the Principal Researcher Helen Skouteris on: (03) 9251 7699 as 
soon as convenient. You will have the opportunity to discuss your concerns in a 
confidential manner and appropriate follow-up with a registered psychologist at 
the Parent-Infant Research Institute will be suggested if necessary.   
If considerable distress is revealed in the data obtained by the Principal 
Researcher during the course of the study, you will be contacted by the Principal 
Researcher and referred to a registered psychologist who can be of assistance.  
 
7. Privacy, Confidentiality and Disclosure of Information 
You can be assured that you will not be identified by name in any way in the 
reporting of our results in publications and conference presentation. Any 
information we collect from you that can identify you will remain confidential and 
will be stored in a locked cabinet within the School of Psychology at Deakin 
University for a minimum of 5 years from the date of publication.   
 
8. Results of Project 
A summary of the findings will be provided to the school and available for any 
interested participants to read at the completion of the study. Please email 
helen.skouteris@deakin.edu.au if you would like to receive a copy of this report. 
 
9. Participation is voluntary 
Participation in any research project is voluntary. If you do not wish to take part 
you are not obliged to. If you decide to take part and later change your mind, 
you are free to withdraw from the project at any stage. Any information obtained 
from you to date will not be used and will be destroyed. Your decision whether to 
take part or not to take part, or to take part and then withdraw, will not affect your 
relationship with Deakin University in any way. 
 
If you require further information before you make your decision, please contact 
Briony Hill on (03) 9244 6538 to answer any questions you have about the 
research project. You can ask for any information you want. Sign the Consent 
Form only after you have had a chance to ask your questions and have received 
satisfactory answers. 
If you decide to withdraw from this project, please notify a member of the 
research team so they can inform you if there are any special requirements 
linked to withdrawing. 
 
10. Ethical Guidelines 
The study will be carried out in accordance with the National Statement on 
Ethical Conduct in Human Research (2007). This statement has been developed 
to protect the interests of people who agree to participate in human research 
studies. 
The ethical aspects of this research project have been approved by the Human 
Research Ethics Committee of Deakin University (EC36-2009) and the 
Melbourne Health Human Research Ethics Committee (2011.133). The research 
will be carried out in the School of Psychology Deakin University, 221 Burwood 
Highway, Burwood Victoria.  
 
11. Complaints 
Should you have any concerns about the conduct of this research project, please 
contact the Manager, Human Research Ethics Committee, Office for Research, 
Royal Melbourne Hospital City Campus, Grattan Street, Parkville, Victoria, 3050. 
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Telephone: (03) 9342 8530 Email: angela.gray@mh.org.au or 
research@mh.org.au  
12. Reimbursement for your costs 
You will not be paid for your participation in this project.  
13. Further Information: 
Contact Briony Hill in the School of Psychology, Deakin University, 221 Burwood  
Highway, Burwood, Victoria, 3125, on (03) 9244 6538 or email: 
briony.hill@deakin.edu.au 
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TO: Participants – Western Health 
 
Consent Form 
Participant’s Copy  
Date: July, 2011 
Full Project Title: Health In Pregnancy and Post-Birth 
Researchers: Associate Professor Helen Skouteris (School of Psychology, 
Deakin University, Burwood), Ms Briony Hill and Ms Jo Phillips (School of 
Psychology, Deakin University) 
I have read and I understand the attached Plain Language Statement. 
I freely consent to participate in this project according to the conditions in the 
Plain Language Statement.  
I have been given a copy of the Plain Language Statement and Consent Form to 
keep. 
The researchers have agreed not to reveal my identity and personal details, 
including where information about this project is published, or presented in any 
public form. 
Participant’s Name (Printed) 
………………………………………………………………….………. 
Participant’s 
Signature………………………………………………………..Date………………….. 
Participant’s Contact Details 
Address: 
……………………………………………………………………………………….……. 
……………………………………………………………………………………………… 
Home Phone: …………………………………………………………………….……. 
Mobile: ………………………………………………………..………………………... 
Email Address: ………………………………………………………………….……. 
Associate Professor Helen Skouteris is also currently investigating health in 
pregnancy and post-birth among the partners of pregnant women. She will also 
be applying for further funding to continue the current research longer term. If you 
agree to be contacted regarding the partner study and/or research studies of this 
type in the future please sign below. 
I consent to the researchers named here contacting me for the partner 
study and/or future research studies that I am not obliged to take part in. 
Participant’s name: …………...................   Signature: ……………............. 
 
  
 
 
DEAKIN UNIVERSITY  
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
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TO: Participants – Western Health 
 
Consent Form 
Researcher’s Copy  
Date: July, 2011 
Full Project Title: Health In Pregnancy and Post-Birth 
Researchers: Associate Professor Helen Skouteris (School of Psychology, 
Deakin University, Burwood), Ms Briony Hill and Ms Jo Phillips (School of 
Psychology, Deakin University) 
 
I have read and I understand the attached Plain Language Statement. 
I freely consent to participate in this project according to the conditions in the 
Plain Language Statement.  
I have been given a copy of the Plain Language Statement and Consent Form to 
keep. 
The researchers have agreed not to reveal my identity and personal details, 
including where information about this project is published, or presented in any 
public form. 
 
Participant’s Name (Printed) 
………………………………………………………………….………. 
Participant’s Signature……………………………………..Date………………….. 
 
Participant’s Contact Details 
Address: 
……………………………………………………………………………………….……. 
……………………………………………………………………………………………… 
Home Phone: …………………………………………………………………….……. 
Mobile: ………………………………………………………..………………………... 
Email Address: ………………………………………………………………….……. 
I am interested in having a member of the research team administer 
the lengthier questionnaires over the phone at a time/day that is 
convenient to me     YES / NO 
Associate Professor Helen Skouteris is also currently investigating health 
in pregnancy and post-birth among the partners of pregnant women. She 
 
  
 
 
DEAKIN UNIVERSITY  
PLAIN LANGUAGE STATEMENT AND CONSENT FORM 
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will also be applying for further funding to continue the current research 
longer term. If you agree to be contacted regarding the partner study 
and/or research studies of this type in the future please sign below. 
I consent to the researchers named here contacting me for the 
partner study and/or future research studies that I am not obliged to 
take part in. 
Participant’s name: ……………………………………….   Signature: 
………………………………. 
Please return the signed form to: Ms Briony Hill, School of Psychology, Deakin University, 221 
Burwood Highway. Burwood, Victoria 3125 
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Associate Professor Helen Skouteris 
School of Psychology 
Deakin University 
221 Burwood Highway 
Burwood VIC 3125 
 
 
Dear [Participant’s name], 
  
Thank you for continued support of our study “Health In Pregnancy and Post 
birth: The HIPP Study”. Your participation will help researchers better 
understand those factors which influence health in pregnancy and the first 12 
months following birth, along with the benefits that health coaching and tailored 
education provide in assisting women achieve a healthy pregnancy and post-
birth. 
Pregnancy can be a joyful time for future parents, but it can also be a difficult and 
stressful time due to the physical and emotional changes that take place. If you are 
experiencing any of the following: guilt, hopelessness, helplessness, anxiety and stress, 
irritability, insomnia, restlessness, tearfulness, inability to enjoy things you used to enjoy 
and/or wanting to harm yourself, we recommend you consult your GP, Midwife or other 
healthcare professional. 
 
There are a number of helpful organisations which are able to assist with women 
experiencing distress during their pregnancy and post-birth. We have included some 
information in this package.  
 
If you are currently experiencing distress and would like to talk to someone, you are able 
to contact: 
x Maternal and Child Health Line, 24 hours a day, 7 days a week 13 22 29 
x Parentline, 8am to 12am Monday to Friday, 10am to 10pm weekends 13 22 89 
x Pregnancy, Birth and Baby Helpline, 1800 882 436 
x PANDA (Post and Antenatal Depression Association), 1300 726 306  
x Lifeline 24 hours a day, 7 days a week 13 11 14 
 
Yours Sincerely, 
 
The Research Team 
 
 
Principle Researchers: Associate Professor Helen Skouteris, Professor Marita   
   McCabe, Professor Bridie Kent and Professor Jeannette   
   Milgrom 
 
Student Researcher: Briony Hill
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DEMOGRAPHIC INFORMATION 
 
The following questions will provide us with information regarding your 
background and your pregnancy. This information will remain completely 
anonymous and is strictly confidential. 
 
 
 
TODAY’S DATE  ............/.........../............ 
 
1.  a) Current age: ................... b) Date of Birth: ............/.........../............ 
 
 c) How far along are you in your pregnancy? Weeks: ..............  Days: ............. 
 
 d) Expected due date:    ........./........../........... 
 
2. Current marital status: (please circle one) 
 (1) Married   (2) Divorced   (3) De Facto   
 (4) Separated  (5) Widowed   (6) NeverMarried/Single 
 
3.  Are you an Aboriginal or Torres Strait Islander?      (1) Yes  (2) No 
 
4.  Location of your birth:     
 (1) Australia                    (2) New Zealand  (3) United Kingdom 
 (4) Europe     (5) North America (6) South America 
 (7) Africa      (8) Middle East       (9) Asia  
 
5.  In what country were your parents born?  
 a) Father: .......................................................  b) Mother: ........................................... 
 
6. Main language spoken at home:  
(1) English       
(2) Other (please specify): ................................................................. 
 
7.  Please indicate the highest level of education you have completed.  
(Please circle one) 
 (1) Still at secondary school  (2) Did not finish secondary school  
 (3) Year 12 or equivalent   (4) Certificate Level  
 (5) Advanced Diploma/Diploma   
(6) Graduate Diploma/ Graduate Certificate                  
 (7) Bachelor Degree Certificate  (8) Postgraduate Degree 
 
8.   a) Are you currently in paid employment?    (1) Yes  (2) No  (If No, please go to Q9) 
      b)  If Yes, do you work: 
(2) Full time   (2) Part time 
(4) Casual   (4) Other (please 
specify):.......................................... 
c) What is your occupation? 
............................................................................................. 
 
9.  Please indicate your approximate annual family income: (Please circle one) 
 (1) Under $25,000  (2) $25,001- $45,000   (3) $45,001- $65,000   
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 (4) $65,001- $85,000  (5) $85,001- $105,000  (6) $105,001- $125,000 
 (7) $125,001- $145,000 (8) Over $145,001    
 
10. Please provide the postal code that you are currently residing in 
................................ 
 
11.   Is this your first pregnancy?  (1) Yes  (2) No 
 
12. Number of children you have, not including current pregnancy. (Please circle one) 
 (0) zero   (1) one   (2) two      
 (3) three    (4) four   (5) five or more 
 
13.  a) If this is not your first pregnancy, did you experience any complications in your 
other  pregnancies?  (1) Yes  (2) No   
b) If yes, please describe briefly: 
……………………………………………………………………………………………………………………………
………......................................................................................................................... 
 
14. What type of midwifery care at Sunshine Hospital are you receiving for your 
current pregnancy? 
 (1) The same midwife/team of midwives at each visit 
 (2) Possibly a different midwife at each visit 
 (3) GP and midwife shared care 
 (4) Unsure/don’t know 
 
15. a) Are you a smoker?  (1) Yes  (2) No  (If No, please go to Q16) 
b) If yes, how many cigarettes did you normally smoke per day when not pregnant?                             
 …………………………… 
c) Are you smoking during pregnancy?   (1) Yes  (2) No  (If No, please go 
to Q16) 
 
If yes, complete the statement below that is relevant to you: 
d) How many cigarettes are you smoking per day during pregnancy?  
 …………………………….. 
e) How many cigarettes are you smoking per week during pregnancy?  
 …………………………….. 
 
16.   Have you consumed more than two glasses of alcohol at any one time during your    
 pregnancy?  
a)  (1) Yes  (2) No  (If No, please go to Q17) 
b) If Yes, how often has this occurred? (please circle one) 
(1) once (2) twice (3) three times  (4) four or more times 
 
 
 
17. Are you currently receiving any of the following?  (Please circle all that apply) 
(1) Counselling or psychological therapy 
   If yes, how frequently? 
 (a) Once (i.e., single visit) 
 (b) Occasionally (i.e., once a month, or every few months) 
 (c) Regularly (weekly or fortnightly). If so, for how long? …………………… 
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(2) Antidepressants 
(3) Other medication (please specify): ………………………………… 
(4) Herbal or natural remedies 
(5) Other (please specify): ……………………………………………... 
(6) None of the above 
 
 
18.  Have you ever been diagnosed with any of the following psychiatric or 
psychological conditions? (Please circle all that apply) 
(1) No previous psychiatric history 
(please go to Q.19) 
(6) Bipolar Disorder 
(7) Anxiety Disorder 
(2) Minor Depression 
(3) Major Depression (excluding 
Postnatal Depression) 
(4) Antenatal Depression 
(5) Postnatal Depression 
 (8) Eating Disorder 
(9) Substance or Alcohol related 
Disorder 
(10) Schizophrenia 
(11) Other (please specify): 
……………….. 
 
 
19. a) Has anyone in your family ever been diagnosed with any of the following 
psychiatric or    psychological conditions? (Please circle all that apply) 
(1) No previous psychiatric history 
(please go to Q.20) 
(6) Bipolar Disorder 
(7) Anxiety Disorder 
(2) Minor Depression 
(3) Major Depression (excluding 
Postnatal Depression) 
(4) Antenatal Depression 
(5) Postnatal Depression 
 
 (8) Eating Disorder 
(9) Substance or Alcohol related 
Disorder 
(10) Schizophrenia 
(11) Other 
……………..……………….Please Specify 
b) If yes, which family member(s) ……………………………………. 
              ……………………………………. 
 
20. a) What was your pre-pregnancy weight (at 1 month prior to pregnancy)? 
 ………….….…kilograms  (please provide a best guess if you are unsure) 
b) How confident are you that you have noted your pre-pregnancy weight 
correctly? (Please circle one number on the confidence scale below) 
Not at all 
Confident 
         Extremely 
Confident 
 
0 1 2 3 4 5 6 7 8 9 10 
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Motivation and Readiness to Change 
We all know that diet and exercise are important, but given your other current 
priorities, please answer the questions below truthfully. 
 
1. a) How important is it for you to manage your diet to be healthy given everything else 
going on in your life right now? 
(Please circle one number on the importance scale below) 
Not at all 
Important 
         Extremely 
Important
 
0 1 2 3 4 5 6 7 8 9 10 
 
b) How important is it for you to manage your exercise/physical activity to be healthy 
given everything else going on in your life right now? 
(Please circle one number on the importance scale below) 
Not at all 
Important 
         Extremely 
Important 
 
0 1 2 3 4 5 6 7 8 9 10 
 
2. a) How confident are you that you can make some lasting changes to manage your 
diet to be healthy given everything else going on in your life right now?  
(Please circle one number on the confidence scale below) 
Not at all 
Confident 
         Extremely 
Confident 
 
0 1 2 3 4 5 6 7 8 9 10 
 
b) How confident are you that you can make some lasting changes to manage your 
exercise/physical activity to be healthy given everything else going on in your life right 
now?  
(Please circle one number on the confidence scale below) 
Not at all 
Confident 
         Extremely 
Confident 
 
0 1 2 3 4 5 6 7 8 9 10 
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3. a) How ready are you right now to take some action to manage your diet to be 
healthy given everything else going on in your life right now? 
(Please circle one number on the readiness scale below) 
Not at all 
Ready 
         Extremely 
Ready 
 
0 1 2 3 4 5 6 7 8 9 10 
 
 
b) How ready are you right now to take some action to manage your exercise/physical 
activity habits to be healthy given everything else going on in your life right now? 
 (Please circle one number on the readiness scale below) 
Not at all 
Ready 
         Extremely 
Ready 
 
0 1 2 3 4 5 6 7 8 9 10 
 
 
Please tick ONE set of brackets for each of the following statements regarding 
healthy lifestyle behaviours during pregnancy. 
 Definitely 
Not 
(1) 
Probably 
Not 
(2) 
Maybe 
 
(3) 
Probably 
 
(4) 
 
Definitely 
 
(5) 
1. I am trying to adopt and/or 
maintain healthy lifestyle 
behaviours during my 
pregnancy for the purpose 
of gaining the 
recommended amount of 
gestational weight  
 
(   ) (   ) (   ) (   ) (   ) 
2. It is important for me to 
adopt and/or maintain 
healthy lifestyle behaviours 
during my pregnancy for 
the purpose of gaining the 
recommended amount of 
gestational weight 
 
(   ) (   ) (   ) (   ) (   ) 
3. I can adopt and/or 
maintain healthy lifestyle 
behaviours during my 
pregnancy for the purpose 
of gaining the 
recommended amount of 
gestational weight 
(   ) (   ) (   ) (   ) (   ) 
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Edinburgh Postnatal Depression Scale 
Please TICK the answer which comes closest to how you have felt  
IN THE PAST 7 DAYS, not just how you feel today. 
1. I have been able to laugh 
and see the funny side of 
things. 
 
 As much as I always could (   ) 
 Not quite so much now (   ) 
 Definitely not so much now (   ) 
 Not at all (   ) 
 
6. Things have been getting on 
top of me.   
 Yes, most of the time I 
haven’t been able to cope at 
all 
(   )
 Yes, sometimes I haven’t 
been coping as well as usual 
(   )
 Not, most of the time I have 
coped quite well  
(   )
 No, I have been coping as 
well as ever  
(   )
 
2. I have looked forward with 
enjoyment to things.  
 As much as I ever did (   ) 
 Rather less than I used to (   ) 
 Definitely less than I used to (   ) 
 Hardly at all (   ) 
 
7. I have been so unhappy 
that I have had difficulty 
sleeping. 
 
 Yes, most of the time (   )
 Yes, sometimes (   )
 Not very often (   )
 No, not at all (   )
 
3. I have blamed myself 
unnecessarily when things 
went wrong. 
 
 Yes, most of the time (   ) 
 Yes, some of the time (   ) 
 Not very often (   ) 
 No, never (   ) 
 
8. I have felt sad or miserable. 
 
 Yes, most of the time (   )
 Yes, quite often (   )
 Not very often (   )
 No, not at all (   )
 
4. I have been anxious or 
worried for no good reason.  
 No, not at all (   ) 
 Hardly ever (   ) 
 Yes, sometimes  (   ) 
 Yes, very often (   ) 
 
9. I have been so unhappy 
that I have been crying.  
 Yes, most of the time (   )
 Yes, quite often (   )
 Only occasionally (   )
 No, never (   )
 
5. I have felt scared or panicky 
for no very good reason.   
 Yes, quite a lot  (   ) 
 Yes, sometimes (   ) 
 No, not much  (   ) 
 No, not at all (   ) 
 
10. The thought of harming 
myself has occurred to me.   
 Yes, quite often (   )
 Sometimes (   )
 Hardly ever (   )
 Never (   )
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Body Attitude Questionnaire 
Please tick ONE set of brackets to indicate how much you agree/disagree with 
each statement in relation to how you have felt over the past month. 
  Definitely 
Disagre
e 
(1) 
Mostly 
Disagre
e 
(2) 
Neutral 
 
(3) 
Mostly 
Agree 
(4) 
Definitely 
Agree 
(5) 
1. I usually felt physically 
attractive  
(   ) (   ) (   ) (   ) (   ) 
2. People hardly ever found me 
sexually attractive. 
(   ) (   ) (   ) (   ) (   ) 
3. I got so worried about my 
shape that I felt I ought to 
diet 
(   ) (   ) (   ) (   ) (   ) 
4. I felt fat when I couldn't get 
clothes over my hips. 
(   ) (   ) (   ) (   ) (   ) 
5. I felt satisfied with my face.
  
(   ) (   ) (   ) (   ) (   ) 
6. I worried that other people 
could see rolls of fat around 
my waist and stomach. 
(   ) (   ) (   ) (   ) (   ) 
7. I thought I deserved the 
attention of the opposite 
sex. 
(   ) (   ) (   ) (   ) (   ) 
8. I hardly ever felt fat.  (   ) (   ) (   ) (   ) (   ) 
9. There were more important 
things in life than the shape 
of my body.  
(   ) (   ) (   ) (   ) (   ) 
10. I felt fat when I wore clothes 
that were tight around the 
waist.   
(   ) (   ) (   ) (   ) (   ) 
11. I quickly became exhausted 
if I overdid it.  
(   ) (   ) (   ) (   ) (   ) 
12. When I wore loose clothing 
it made me feel thin. 
(   ) (   ) (   ) (   ) (   ) 
13. I hardly ever thought about 
the shape of my body. 
(   ) (   ) (   ) (   ) (   ) 
14. I was proud of my physical 
strength  
(   ) (   ) (   ) (   ) (   ) 
15. When I ate sweets, cakes or 
other high calorie food, it 
made me feel fat.  
(   ) (   ) (   ) (   ) (   ) 
16. I had a strong body.  (   ) (   ) (   ) (   ) (   ) 
17. I felt fat when I had my 
photo taken. 
(   ) (   ) (   ) (   ) (   ) 
18. I tried to keep fit.  (   ) (   ) (   ) (   ) (   ) 
19. When I thought about the 
shape of my body, it stopped 
me from concentrating. 
(   ) (   ) (   ) (   ) (   ) 
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20. I was preoccupied with the 
desire to be lighter. 
(   ) (   ) (   ) (   ) (   ) 
21. I often felt fat.  (   ) (   ) (   ) (   ) (   ) 
22. I spent a lot of time thinking 
about my weight. 
(   ) (   ) (   ) (   ) (   ) 
23. I was a bit of an ‘Iron-
Woman’. 
(   ) (   ) (   ) (   ) (   ) 
24. I felt fat when I was lonely.
  
(   ) (   ) (   ) (   ) (   ) 
25. People often complimented 
me on my looks. 
(   ) (   ) (   ) (   ) (   ) 
26. I felt fat when I could no 
longer get into clothes that 
used to fit me.  
(   ) (   ) (   ) (   ) (   ) 
27. I was never strong.  (   ) (   ) (   ) (   ) (   ) 
28. I tried to avoid clothes that 
make me feel especially 
aware of my shape.  
(   ) (   ) (   ) (   ) (   ) 
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COPE 
The following questions ask you to indicate what you generally do and feel 
when you experience stressful events.  Obviously, different events can bring 
about different responses, but please think about what you have usually done 
over the past month when you have been under a lot of stress. 
Please respond to each of the following items by placing a tick in the 
appropriate set of brackets.  Please try to respond to each item separately in 
your mind from each other, and answer every item. There are no "right" or 
"wrong" answers, so choose the most accurate answer for you - not what you 
think "most people" would say or do. 
  I usually 
don't  do this 
at all  
 
(1) 
I usually do 
this a little 
bit  
 
(2) 
I usually do 
this a 
medium 
amount 
(3) 
I usually do 
this a lot  
(4) 
1. I try to grow as a 
person as a result 
of the experience. 
(   ) (   ) (   ) (   ) 
2. I try to get advice 
from someone 
about what to do. 
(   ) (   ) (   ) (   ) 
3. I concentrate my 
efforts on doing 
something about 
it.  
(   ) (   ) (   ) (   ) 
4. I discuss my 
feelings with 
someone. 
(   ) (   ) (   ) (   ) 
5. I talk to someone 
to find out more 
about the 
situation. 
(   ) (   ) (   ) (   ) 
6. I try to get 
emotional 
support from 
friends or 
relatives. 
(   ) (   ) (   ) (   ) 
7. I take additional 
action to try to 
get rid of the 
problem. 
(   ) (   ) (   ) (   ) 
8. I try to see it in a 
different light, to 
make it seem 
more positive. 
(   ) (   ) (   ) (   ) 
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9. I talk to someone 
who can do 
something 
concrete about 
the problem. 
(   ) (   ) (   ) (   ) 
10. I get sympathy 
and 
understanding 
from someone. 
(   ) (   ) (   ) (   ) 
11. I look for 
something good 
in what is 
happening. 
(   ) (   ) (   ) (   ) 
12. I ask people who 
have had similar 
experiences what 
they did.  
(   ) (   ) (   ) (   ) 
13. I take direct 
action to get 
around the 
problem. 
(   ) (   ) (   ) (   ) 
14. I talk to someone 
about how I feel. 
(   ) (   ) (   ) (   ) 
15. I do what has to 
be done, one step 
at a time. 
(   ) (   ) (   ) (   ) 
16. I learn something 
from the 
experience. 
(   ) (   ) (   ) (   ) 
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Active Australia Survey 
The next questions are about any physical activities that you may have carried 
out in the last week. If you have not participated in any of the following activities,  
please enter ‘0’ in each box 
 
 
1. In the last week, how many times have you walked continuously, for at least 10 
minutes, for recreation, exercise or to get to or from places? 
□□times 
2. What do you estimate was the total time that you spent walking in this way in the last 
week? 
In hours and/or minutes 
□□hours □□minutes 
 
3. In the last week, how many times did you do any other more moderate physical 
activities that you have not already mentioned? (e.g., gentle swimming, social tennis, 
golf) 
□□times 
4. What do you estimate was the total time that you spent doing these activities in the 
last week? 
In hours and/or minutes 
□□hours □□minutes 
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Food Frequency Questionnaire 
The following questions are designed to estimate your usual pattern of food 
intake by providing us with information on how often, on average, you 
consumed certain foods and beverages during the past 3 months. 
 
 
1. How many serves of vegetables do you usually eat each day? (a ‘serve’ 
= ½ cup cooked vegetables or 1 cup of salad vegetables).  
1      1 serve or less                           2       2-3 serves 
3     4-5 serves                                   4       6 serves or more              
5    Don’t eat vegetables 
 
2. How many serves of fruit do you usually eat each day? (a ‘serve’  = 1 
medium piece or 2 small pieces of fruit or 1 cup of diced pieces).  
1       1 serve or less                        2      2-3 serves 
3      4-5 serves                                4      6 serves or more                  
5   Don’t eat fruit 
 
 
 
 
You have reached the end of the questionnaire.  
Please ensure that you have answered all questions on 
all pages. 
 
Thank you for your participation! 
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APPENDIX J 
 
Chapter 10 
 
Supporting File 
 
Can a Health Coaching Intervention Delivered during Pregnancy Help 
Prevent Excessive Gestational Weight Gain? 
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Table A. The number of women gaining below, within and above GWG recommendations according to pre-pregnancy BMI. 
Pre-pregnancy BMI 
category 
Health coaching, n(%) Control, n(%) 
N Below Within Exceed N Below Within Exceed 
Underweight 5 2 (40.0) 2 (40.0) 1 (20.0) 9 3 (33.3) 3 (33.3) 3 (33.3) 
Normal weight 65 16 (24.6) 25 (43.1) 21 (32.3) 61 18 (29.5) 17 (27.9) 26 (42.6) 
Overweight 25 4 (16.0) 7 (28.0) 14 (56.0) 37 10 (27.0) 8 (21.6) 19 (51.4) 
Obese 21 6 (28.6) 5 (23.8) 10 (47.6) 24 10 (41.7) 6 (25.0) 8 (33.3) 
 
 
 
Table B. The number of women gaining below, within and above GWG recommendations according to parity. 
Parity Health coaching, n(%) Control, n(%) 
N Below Within Exceed N Below Within Exceed 
Primiparous 56 12 (21.4) 17 (30.4) 27 (48.2) 55 12 (21.8) 12 (21.8) 31 (56.4) 
Multiparous 60 16 (26.7) 25 (41.7) 19 (31.7) 76 29 (38.2) 22 (28.9) 25 (32.9) 
 
